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If America had contributed nothing more to the stock 
of human happiness than anaesthetics, the world would owe 
her an everlasting debt of gratitude." 

S. D. Gross.* 



• Ad addreu delivered, Philadelphia. April 10th, 1879, at a banquet tendered to Prof. S. D. 
Grosii, M.D., by his professional Meads, in commemoration of his having completed his flfty-flrsl 
year in the medical profession. 
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The rapid sale of a Jort^e edition of this work in the 
short period of one year, shows the appreciation with 
which it has been received by the medical and dental presa 
and profesaions. Its success ban induced the author to 
revise the subject matter and rewrite aeveral of the articles. 
To make the volume more worthy of the favor of the pro- 
fession, a number of new and original experiments have 
been made ; especially with hydrobromic ether. The 
boUlng points and relative time of evaporation of the 
several agents employed in mixed ansestheties, and the beat 
proportion in which ether, alcohol, and chloroform should 
be united, have been determined; also a continuation of the 
experimente on the action of amesthetJcs on the blood, the 
use of the spectroscope in relation to aniesthetics, more 
especially nitrous oxide. 

In this second edition there will he found many more 
practical suggestions as to the employment of anieathetics 
that are safe, and the rules for their adoption or reasons for 
the rejection of some of them in difTerent cases, grouped, 
and made convenient, so that the student can memorize 
theiq, and he fully prepared for any emergency. As has 
tieen well observed iu a review of this work by the dis- 
tinguished editor of the Dental Coamitx, "When trouble 
comes to a patient from any cause during the ansesthetio 
state, it is not a good time to hunt up information." 
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The new table of deaths ftom chloroform which haa 
been added, and in the preparation of which much tim.e 
and labor has been expended, will be found of special 
interest and vital importance in regard to the sex, age, 
character of operation, time at which the patient died, | 
quantity of chloroform used, and form of apparatus em- 
ployed, general condition of patient, prominent symptoma 
of chloroform-poisoning, causies of death and pontrinorfeiu 
appearances. A new ether inhaler has been described and 
illustrated, which has been, and is now, emploj-ed in the 
clinical aen-ice of Jefferson College Hospital. 

A bibliography published in the first edition haa been 
omitted, but additional old or new works which were not 
then introduced, or cannot be found mentioned in the body 
of tlila work, have been printed for reference. 

A historical sketch of the discovery of anEesthesia at the 
end of the previous edition has also been omitted, as more 
Bpace has been devoted to the subject in our introduction, 
but full references to all the autliorltiee on the subject have , 
been given. I 

There has been introduced a notice of the metric system j 
in accordance with the recommendations of the "American 
Medical Association " at its last meeting, atAtlanta, inMay, 
1870 ; also a table of the Centigrade, and Fahrenheit ther- ' 
mometrie scales. More space has likewise been assigned to 
the physiological and therapeutic action of ameathetics in i 
diseane. In moat of the instances where a remeily has iieett 
recoiuni ended, the authority has been quoted, or we bave^l 
tested its therapeutic value in an extensive private praetlce, 
or in the daily clinics of two large public institutions. 

It was found iniposnible to acknowledge, in every in* J 
■tauoe, the source from which all contained beta have hrrnj 
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obtained, but in the majority of instances we have endeav- 
ored to give credit to every original worker in the field of 
progress. 

The author desires to acknowledge many courtesies at the 
hands of several eminent members of the profession, but he 
is especially indebted to his son, Dr. Charles S. TurnbuU 
^nd to Dr. Charles E. Sajous, resident physician of Howard 
Hospital. 

1502 WALNUT STREET. 
June, 1879. 
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This little work was originally written by the Author as I 
a report for a medical Hociety, and was subscquentiy e: 
tended to its present form to supply awaut that evidently e: 
iats at the present day, for a convenient hand-book on thead- 
ministration of the various anset^thetics, that the practitioner 
of medicine or dentistry can eonault to enable him to de- 
cide which one he can beat employ. Many valuable books 
have, unquestionably, been written on the subject of auies- 
theties, but aa far as the writer's observation extends, none 
of a practical character have appeared within the last few 
years. Much useful matter in relation to sulphuric ether, 
nitrous oxide, and chloroform, employed us aniesthetica, 
hae accumulated within this period, but this valuable in- 
formation is contained in various monographs, journals, etc., 
where, associated with what is extraneous, it is unprofitable 
to the busy practitioner. 

The object of this work may be stated to be : — 

First, To give in as concise a manner as possible a descrip- 
tion of the most available agents that niay be suc-cessfully 
and safely employed aa auKsthetics. 

tiecond. To present the chief chemical tests of the purity 
of each substance considered, with its composition, physical 
characters, and medical properties. 

Third. To exhibit the best methods of administering the 
various antesthetics, to give careful directions, and to state 
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the precautions to be taken to avoid risk to the life of the 
patient. 

Fourth. To note the personal experience of the author, 
his assistants and friends, with the various forms of anaes- 
thetics and inhalers in use, with a selection of the most ap- 
proved of them, not withholding, however, the objections 
and experiments of other reliable investigators. 

Fifth. To compare the relative mortality from all the an- 
sesthetics now employed, endeavoring to assist the reader in 
forming a fair and candid opinion on this most important 
subject, which is now, and has for so long a period, occu- 
pied the attention of the public as well as of the medical 
profession. 

To conclude are added practical hints on Local Anaesthe- 
sia, the use of the various anaesthetics in the practice of 
medicine ; the Medico-Legal Nature and Importance of An- 
aesthetics, with a brief pistory of the discovery of Artificial 
Anaesthesia. 

1502 WALNUT STREET, 
March, 1S78. 
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The aiii/ient Greeke, it is wtated, posetsscil a iilaut chUwI 
mandrake. It belonged to the Same femily of plants am the' 
belladonna, or deadly nighl-shade. From the root of thtar. 
plant was extract-ed, by nieana of -vvine, a uareotic whieli 
was employed by tliem us uti aDietttlietic'. Luciiia Apuli'iiie, 
who lived about 160 A. D., and of wlioae workH elevi'ii 
editions were republished in the fourti^enth and flfteeiitli 
ceuturiea, tutye " that if a, man has to have a. limb mutilated, 
eawn, or burnt, he may take half an ounce of mandra^'oru 
■wine, and whilst he itleejts the member may be cut off 
without pain or sense." To prove that this was true, Dr. 
B.W. Richardson, of Loudon, after a lajise of Ave centuries, 
obtained a fine specimen of maudragora root, and made 
mandragora wine and tested It, and found It was a uar- 
eotic having pi-ecisely tlie proiierties that were anciently 
ascribed to it. He found that In animals itw^ould pi'odoce 
even the sleep of Juliet, uot for tliirtyor forty hours, a term 
that must be accepted as a ]H>etical license, but easily for the 
four hours named liy Dioseorides; and, on awakening, tiiere 
was an excitement which tallied with tlie same phenomenon 
that was oiwerved by the older physicians. Another fact 
was noticed by the ancienln, that many volatile substances 
acted more promptly by inhalation than by the stomaeh, 
and this form of luedicatioji was emjiloyed in Oreeee, Rome, 
and Arabia. By their pnljlished works, the knowledge of 
these ftcts wan extended to other jiartH of the world. 

In China, In ancient times, tile word mwjjo meant niit, 
only Indian hemp, but omeBtbetie medicine; other sutjS^ 
stances beBldea hemp ent<?reil Into these benumbing recipe^, 
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tiucli an the diitiira, u Holfiuaceous plant, pi-ubiilily iilentica 
with the atropia iniindragora ; also aconite, hyoscyamua, ' 
etc. Some of these drugs form constituents of the formula 
eaid to I* eraployetl liykiiinappere of children, and robbers, 
and are therefore naturally forbidden in China, at the pres- 
ent, to be sold or employed. 

The Indian hemp, under the name ftAan^, was exteiinlvely 
used by the Mohammedans and otheni in Central Asia. 
The moBt wonderful properties are ascribed to it. " Taken 
in excess, the spirits and demons may be seen ; it confen 
prophetic powers ; it is sometimes taken by persons wishing 
to indulge in spiritualism, and it is used as an antidote t^) 
forgetf ulness. ' ' ( Dudgeon, ) 

Theodoric, about the year 1298, gives elaborate directions 
how to preiiare a " spongia somnifera " by boiling it dry in 
numerous strong narcotics, and afterwards moistening It 
for inhalation before operations. 

Opium was also employed In later years (prior to surgical 
iiperations), and was found one of the best of narcotics for 
the relief of pain and for producing tnsensiblUty, but wax 
not free from danger. 

On September 3d, 1828, M. Girardin read, to the Academy * 
of Medicine of Paris, a letter addressed to His Majesty 
Charles X, describing surgical anaesthesia by means of 
"Inhaled gases." 

Richerand suggested drunkenness in reducing dittloca- 
tiona; and patients, while dead drunk, have been operated 
upon painlessly. Larry, after the battle of Eyiau, found 
in the wounded, who required amputations, a remarkable 
insensibility, owing U> the intt^nse cold, this being the tlrst 
use of cold as an anesthetic. 

A strong impulse was given to the study and application' 
of the " different kinds of airs and gases" by the discovery 
ofosygen by Priestley and Scheele.in the middle of the last 
century, and numerous esperiments were made by physir 
clans with it. Another still more practical result was ob- 
tained liy Sir Humphrey Davy, and published in ISOti. 
" That nitrous oxide appears capable of destroying physical 
])Uin, and may be used with advantage during surgical o]>- 
eratlons." This valuable and practical suggestion reuiaiiied 
without fruit for a long time, and the surgeons, physlciiuiHr 
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anrt ncL-oticlieui-s still employed alcohol iu some form, or^ 
opium and its salts, to deaden ae far as possible the sensibil- 
ity to pain duriug their various operations. It was not until 
1844 that an effbrt was made in the Uuited States by Dr. 
Wells, of Hartford, who experimentetl with it in fifteen 
cases witli varying success ; but he employed ton small a 
quantity of the gas. In April, 1848, Dr. Blgelow, of Boston, 
demonslated its value in surgery by performing an excision 
of the breast, using sixty gallons of the gas. But the crown- 
ing result was obtained In IMS by Dr. Morton, in the Mass- 
acliusetta General Hospital, when it was denionstrated aue- 
ceasfully that the inhalation of "ether" was so capable of 
deadening the sensibility of the nervous system, that any 
operation, no matter how painful, could be performed and 
the patient not suffer from its e^cts. It was also proven 
that ether was safe and like the wine that Juliet drinks, the , 
action of wiiich the Friar Lawrence so well describew :— 
"Through el! Ihy veins Bhall run 

A colli anil drowEy humoar, which Bhall Eelz€ 

Each vital spirit; for no pnUe Ehall keep 

ElB nfttnral progreBB. but surcease to beat: 

No warmth, no breath, shall testify thon llv'st; 

The roses In thy lips and cheeks shall fade 

To paly ashes; thy eyes' windows fEdl. 

Like deotli when he shutu up the <tay or life; 

Each part, deprived of supple govemnienl, 

Shall stlfT, and stark, and cold appear like death ; 

And in this borrow'd likeness of shrunk death 

Thon Shalt remain full two and torty hours, 

And then awake as from a pleasant kleep." 

This most valuable agent required but to be inhaled for a 
few minutes, when the patient, being in a pleasant frame 
of mind, would thus remain asleep ; and after a more or 
Jew prolonged operation, " would awake and inquire If the 
diseased limb were still there, and could be told that the 
offending member was gone, without his knowledge." 

No one can form, even at the present day, a just estimate 
of the true value of the various antestheticB, or express in 
words their wonderful and extended application to the 
relief of hunian suflfering. 

To the general surgeon it gives the opportunity of operat- 
ing in grave eases of disease and injury, without which, the 
death of the patient would be inevitable. It also afibrds, by 
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the iminediate relief from puin, tlie power to manipulu 
the hipken or injured i>artn with facilitj', and thus obtrii' 
a correct diagiiuBia in the most obacure diseases and painful 
aocideutB. 

To the obatetriciaii aiid gyuiecologiut It is useful in asaiiug- 
iug the terrific pain of labor, and makes the dreaded inutru- 
mentea bleusiugiD disguise, in the diagnosesaud treatment 
of alidomiual diseases, it gives precision and almost marvel- 
lous results, and in the removal of large masses or tumors 
great freedom from, the dreadful effects of shock to the 
nervous systeni. For the ophthalmic surgeon the anaesthe- 
tic reduces the sensibiUty of the eye so that it can be touched 
with impunity, and severe nud dangerous operations can be 
performed upon this dehcate and sensitive organ without 
pain and with much less risk. 

Again, in the removal of foreign bodies from the eye or 
ear, particularly in childreu, by the use of the amesthetio 
all siiasm is relieved, and the act is accomplished witlinul 
injury. The profound sleep gives a most favorable oppor- 
tunity to the aural surgeon to perforate the membraua 
tympani, cut the minute tendon of the tensor tympani 
muscle, or perforate the mastoid cells. 

There are some thirty substances which are of so volatile 
a character, that they can be employed in producing antes- 
thesla. The following is a 



XltriiUK i>xldi> SM. 
CbfIiodIc oxide gna.t 
Oarbonli' ncld ens.* 
Big Ul pi 1 1 lie or carl ion.* 
Llttlit i-arhuroltnl liydrogt-'ii 
(Hydride of mathyl.rjr it 



(.'lilortde of methyl gns. 
Bichloride of methyleoB. 
Tcrchlorlde of formyl, or clil 

Telmclilorlde of cnrlioii.* 

BromutOrm. 

Henyy carburettc-d hydrogen 

I (Uleflant gas or ethylene.) 



* ThOBC iigQD t* h&vlnj; UieHtara alTlxed nre not safe for lnhBJnti'.iu, 
iind are more flttcd tor produi.'lUf{ local ana'Bthetila. 

t Carbonic oxide has been uaed aa a local aiiiestliPtlc to caDcernns 
or rav Burftaces ; but, Then Inhaled, it Is a, powerTol narcotic polaon. 
riwlnstoltB superior affinlty.ltdlBiilaceatheoxygen in thsredhlood- 
i.'oriiliai'li.'s, and iinnts them fbr the ftinctlona of reaplrution. 
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Bromide of ethyl, or hydrobromic 

ether. 
Hydride of amyl.* 
Amylene.* 
Benzole.* 

Turpentine spirit.* 
Gasoline.* 

And all of the liquid chlorides, bromides, and iodides of alcoholic 
radicals. 



Ethyl! c, or absolute ether. 

(Sulphuric ether.) 
Chloride of ethyl. 
Bichloride of ethylene. 

(Dutch liquid.) 
Bromide of ethylene. 



Those an aesthetics which are employed . at the present 
day, in the practice of medicine, may be reduced in number 
to four ; namely, alcohols, ethers, chloroform, and nitrous 
oxide. These can be employed alone, or mixed in various 
proportions. They can be reduced to a still smaller number, 
viz., nitrous oxide gas, and alcohol of various grades of power, 
as each of the eleven alcohols will, by the chemical action of 
an acid, produce its ether or chloroform. 

* Those agents having the stars affixed are not safe for Inhalation, 
and are more fitted for producing local ansesthesia. 
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ARTinCUI, AX.SSTHESIA. 



It has long been recognized as a fact that, when persons 
are under the controlling inflnence of alcohol, either in the 
form of wine, gin, whiskey, or brandy, they may be cut, 
bruised, oreven have their bones broken, without es pressing, 
or experiencing much, if any pain. Alcohol was very early 
employed by aurgeone to produce inim.unity from the pain of 
the knife, long before any true ansesthelic was discovered. 
Dr., John Lynk' states that he has long employed alcohol 
as an aniesthetic, and that he has gradually learned to ap- 
preciate it niore an<l more, using it now almost entirely in 
hts Hurgieal operations. He has not as yet tried it in a cap- 
ital operation, but has employed it, in the proportion of 
about one pint for a strong adult, in tablespoonful doses 
every Iweuty minutes in an amputation of the finger, 
extraction of teeth, in a case of severance of the posterior 
tibial nerve; with the use of chloroform, also, ligation of 
radial and ulnar artery, in which he only used (wo drachms 
of chloroform and one pint of whiskey. This latter oper- 
ation he thinks served to demonstrate the value of the 
whiskey as an aniesthetic, leaving the other functious, 
especially the heart, in a more normal condition than by 
the chloroform alone, which he states, waw proven by the 
strong pulsations of the heart after the chloroform hod been 
withdrawn. 

We have tried the inhalation of whiskey, but owing to its 
mixture with water and fusel oil and other carbonaceous 
productii, it will not produce anierithesia rapidly. If rye 
whiskey be pure and strong, and free from water and other 
products, it will produce anwsthesiu if applied w 
atomizer or by inhalation. 

liiclnnatl I^ancet luiil Observer, May, ISIB. 
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ETHYL ALCOHOL (CiH.OH). 
This coiiipoiind is mniiufaetured on a large scale, uml U 
the most imirartant body of the whole group, beiug the 
starting point for the preparation of all the other ethyl 
comiKJunds. Ethyl alcohol, or spirits of wine, is obtained 
by the vliieouH fermentation of the sugar in the varioui 
grains, a decomposition taking plaue in the dilute soiutint 
of sugar in the presence of yeast, by wiilch the greiitest por 
tion of the sugar is resolved iuto carbon-dioxide and ethyl 
alcohol. 

C'cHioOi— 2C'Oa l-2CsHsO. 



In England the " proof spirit " of the eX' 
per eent. by weight of alcohol, and has, at 15.5° |60° F.), the 
specific gravity of 0.920. Owing to the high duty on pure 
spirit, the government allows the sale of a mixture of ninety 
parts of strong spirit and ten partu of crude wood spirit, 
called "methylated npirit," for manufiicturing and scientific | 
purposes ; this being, therefore, a mixed carbonaceous com- 
pound not fitted to produceapureether. Ethyl unites with | 
dry chlorine acid gae, and forms etbyl chloride, C-HiCl.; | 
also with bromine, sodium, and imiine, forming ethers. 

in the United Btatea, alcohol is ufliially obtained by the j 
distillation of rye, barley, corn, or wheat whiskey. Thus ' 
obtained, it is a clear liquid, containing more or less water, 
which by redistillation. In conjunction with lime, becomes 
wbat is known as absolute alcohol. It is dilticidt to inhale 
pure alcohol (ethylici, as it causes great irritation of the 
throat and spasm of the glottis ; but if diluted witli water j 
and thus Inlialed, aiiiestheslu will be produced as before | 
stated. 

There are two other aleohuls which are foimd In conimeroe, 
one called niethylic, and the second amylic alcohol. Tfie I 
mcthylic alcohol is obtained by the dry distillation of wood, 
and the ajnylic by tlie distillation of potato"^. They n 
both used for adulteration and for commercial pur|ioHes. 

METHYLIC ALCOHOL, 

Pyroxide spirit, or wooil spirit, as tliis has Vieen diflerentiy 
called, has been known for about sixty-two years, and when 
analyzed by Messrs. Dumas and Peligot, it was found 
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contain 37.5 per cent, of carbon, 12.5 per ceut. of bydrogeoj 
uuil 50 i>er cent, of oxygen. When pure, it remains clear iff" 
the atmospliei-e. It hiw an ftminatie smell and taste, with 
slight acidity, and boitr< at 140° F. According tu the ex- 
periments of Dr. B. \V. Bicliardson, of London, this alco- 
hol, owing to its volatile nature, may be exhibited freely by 
Inhalation, iu the same manner that ehloroforni in adnilnia- 
tei'ert. It then ent<^rM tlie blood by being carried with the 
idr that is inspired into the puhnonary traet, and thus Into 
the air vesicles ; here it is absorbed Into the circulation by 
the minute blood-vessels whieli make their way from the 
lieart thnmgh the lungn, and which ramify upon the vesi- 
cles. By administering the vapor of methylie alcohol in 
this way, its effecta are rapidly developed, for it condenses 
iiuickly in the blood, ia carried rapidly into the left side of 
the heart, and thence is distributed by tlie arteries over the 
whole body, as qidckly as can be condensed and absorbed. 

This alcidiol is recommended by Dr. Richardson, and he 
hasobtained better results from it»nse than from the heavier 
iir ethylic spirit. It is much more rapid in its action, and 
much lesif prolonged in its effects than common alcohol ; 
and, wliat is of more importance. It demands the least pos- 
sible ultimate expenditure of animal force for its eliniiuatioii 
from the body. According to the same authority the lighter 
the alcohol, therefore, efetcrlg paribtia, the less Injurious its 
action. When inlialed, its effects are developed in four 
' distinct stages. 

First stage, there is excitement, fliisliing of the body, and 
dilatation of the pupils ; after a ttme there follows languor, 
and the muwculur movements become irregular. 

[Se(«nd stage, muscular prostration, and labored Itreath- 
ing, attended by deep sighing movement.-i and rolling over 
of the iMidy, 

Third Htitge, complete Insensibility to pain, with uncon- 
seiousnesfi to all external objects, with inabilltyto exert any 
voluntary muscular power. The breathing now l»econiea 
em1>arrastic<l and blowing, witli bi-oncbial i-flles, due to the 
pawsjige of air through Huid that has wcnmulated In the 
Uner bronchial i>aHsages. The lieart and lungs, however, 
even In this stage, retahi their functions, and therefore re- 
covery will take place If the conditions for it be favorable. 
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Al»o, if the Itody he tout'hed or irritated in itart*, there will , 
be a rea^Kiiuie of uiotlou, nut from auy Ictiowledge iir cou< 
HclousneBS, but f^ni reflex action. During all these stages ' 
there in no violent convulsive action, liut, step by atep, a j 
reduction of temperature, eo at last tlie loss of lieat will I 
become daiigerous, for the cool body cannot throw off the 
water fteely, and therefore fluid collects in the lungs and 1 
there is a risk of suflbcation, as from drowning. If the 
administration of the niethylio spirit be (.-ontinued when 
the third degree has been reached, there Is a last stage, , 
which is that of death. The two remaining nervous centres ] 
which feed the heart and respiration cease sinuiltaneously ' 
to act, and all motion is over. If, however, after the third 
stage of insensibility the administration of inethylic spirit 
be stopped, recovery from the insensibility and prostration 
will invariably take place on one condition, tliat the body 
be kept wann for seven hours.* 

There is but little doubt that this sudden reduction 
temperature is one cause of death after the administration 
of ether and clilorofomi. The patient is apparently all right, 
and is trauHferred to the ward from the warm operating j 
room ; no special means are employed to keep up the tem- 
perature, and gradually thepatient sinks into au unconscious j 
state, from the fluid which collects, ami dies from congestion j 
of the luuffs, the result of neglect. 

A memoir recently presented to the French Academy ] 
states that injurious effects are often produced by the con- 
tinued inhalation of vajwr of methyl alcohol ; for example, 
on workmen who are using it. 

ALCOHOL AS A LOCAL AX.ESTHETIC. 

In the use of snow or ice there is more or less pain In the \ 
jmrt until it is frozen. By substituting cold alcohol the i 
l)arta can be immersed in it for a long time, so as to deprivt 
them of ordinary sensibility; and, although tlie faintest 
touch can be perceived, cutting or pricking them can 
well borne. 
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Alexis Hon-uth, of Kieff/ atates:— 

" Knowing the painful sensation experienced by immer- 
sion of the hand in watef at a temperature of 0. C, I waa 
much astonished to not experience the same aensattoti with 
the hand in alcohol, the temperature of wliich had heen 
i-eduoed to — 5° C. 

" The discovery of tliis curious fact, which was made by 
me BH early an 1869, led me to undertake some experiments, 
r>f which I give briefly the results. 

" When the linger is held in sulphuric ether or mercury 
at the temperature of —3° C, the same painful senHiition ia 
experienced as when it is immersed in water at zero C. 

"On the other hand, when we plunge the finger, even for 
a longer time, into alcohol or glycerine at the temperature 
of — 5° C, we feel no pain. 

"A prick in the finger, while it is Immersed in cold alco- 
holt prmluces no pain, and only a sensation of contai^t, thuB 
proving that there is a distinction between the sense of tact 
and that of pain, and affording ue the means of proving it. 
It is seen thus that pain is not the sense of tact intensified, 
but rather an altogether different sensation. 

" These experiments demonstrate that it is not merely the 
cold that plays a part in the production of aniesthesia, but 
also the liqui<l employed; in this regard the various liquids 
act (UfTerently. Inasmuch as death following severe burns 
is partly attributed to the intense pain which accompanies 
them, I waa led to utilize alcohol in their treatment. I have 
had numerous occasions to recognize its efflcaciousneas — 
among others, in a child burnt in the hand (to the second 
degree); the pains disappeared at once on plunging the 
hand into alcohol, to reappear again on its withdrawal. 
Moreover, I observed that burns submitted to this treatment 
were cured in much less time than those treated otherwise. 

"Amesthesla by coid (according to the methods of Rich- 
ai'dson, etc.), though known and appreciated for a long 
time, is relatively little employed, solely on account of the 
inconveniences of the procedure. These inconveniences, 
Joined to the above oliservatious, have led me to attempt 

• QnietlP des H6p1Iftux, No. 105. September IWIi, IS78. 
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anflesthesia by yold in grand operations, and in extensive 
bums lociit*d.elflewhere than in the estremities," 

I have repeated these experiments, and ean corroborate \ 
the main factt?, i. e., regarding the Iobh of eeneibility. When, i 
a finger, upon which there waa a felon, was immersed in j 
alcehol of 20° F., it could be manipulated with impunity; 
whereas, before the immereion, the member was so sensitive 
that the slightest touch caused excruciating pain. 

" Freezing the akin with ether spray sometimes tempoi^ I 
arily removes sciatica or neuralgia, but the relief generally I 
ia but tenaporarj'. . The ekin, or mucous membrane, when , 
sufficiently frozen to permit of a painlees operation, becomes J 
pale, shrunken, tallowy-looking, and feels as if oppressed 'J 
with a great weight. . Whilst recovering the natural condi- j 
tion, the ttozen tissues tingle and smart, sometimes e 
intensely bk to exceed the pain of the operation."— Rixgeb. 
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CHAPTER II. 

miiei'— The ni'dlDnry nietbodi o( HdialQliiteriiig: towel, cone, sponge, 
or liag. Test wheu jiHtlBnt 1b iliUy under Jtw Influence. Physio- 
logical Action of EtUor. CHUtionB in regard to Solid Food before 
Kllierlxatlon. Uiies In which Etber shonld not be eiuployed as 
an AnesUietie, The threeslngesof Etherlzottoa. Salpliurlc Ether 
— Alwuys gives Warning, Use of Air, Artery Forceps, Arttflrlnl 
llesplratluD In FHlntlng, etc. Ktetisllcs In Referenix to Death. 
Esperiraents by tbe Sphyginosraph. Primary iiDd Secondary 
Kfltetf. Tnble of TioathB from Ettier. Alwlraet of Report of BoBton 
.fliiininnbiUty, Loncluslone of Anihor. 

}o. 

This body, fommimly called "ether," is niatiufactured 
ou a large Hcule by heating u mixture of fttrong alcohol and 
4X)nceiitrat«d aulphurlc aclii to 140°. The reaction takes 
place in twoHtagen; iu the first, ethyl sulphinic add and 
M-Hlef are foniied:^ 

The ethyl sulphuric aeid act« at 140° upon another iiioleciile 
of Blcoliol ; hydrogen and ethyl change places, and ether and 
sulphurte add are formed :— 

<^5f.}»o.,«^.}o-a}.o.4:.H;)o. 

The ether and the water produced are distilled oft', whilst 
the HUlphuric acid remains liehinlt, ready to convert onothet 
i|iiaDtity of alcohol into ether. 

The ordinary ether sold liun a Mpec-ific gravity of 0.750. 
When shaken with an eijual (juantity of water it loses ( of 
its volume. Elhcr foftior should have a .npeciRc gravity of 
11.728. and will not, when shaken witii an e(|Uiil built of 
waler, lose more than j of Its volume. If pure, ether will 
not redden litmus i«n>cr. 

The sijeclftc gravity of cheniiculiy pure ether 'n 0.713 — 
fl.T25, and its Ijotling point 95" F. A test tube filled with it 



W,\fiHED 8PLPHIIRIC ETHER. 

aud held iii the warm hand should boll oil the iidditioii of 1 
fragiueate of broken glat». In hot countries, like India and 
onr own, or in the cloee wards of a hospital, if preserve<l In 
imperfectly stoppered bottles, ether will absorb oxygen and ' 
forms ai^etic acid, becomes impure, and is therefore unwuit- 
able for inhalation. 

Ether does not mix with wuter, but Is slightly solubk' in I 
it ; it mixes readily with ah.'ohol. I 

The ether wtiieh is moat generally employed in Philadel- 
phia, and, indeed, throughout the United Btatea, is thul | 
manufai.'tured by the reliable flnii of Powers & Weight) iiau, 
and it is uniformly of most excellent quality. The ether of I 
Dr. Siiuibb, of Brooklyn, X.Y.piereHorted to; it te of higher 
price aud is freer from water, and, we think, is niore ajit to 
produce irritation if used too freely; this can be obviated by 
moistening, witli warm water, the sponge cone, or Inhaling 
apparatus. If in doiiht about the purity of your ether, 
ablate it With lime-water and then detant it before using. 

Ether by inhalation was resorted to for years to induce a 
stateof exhilaration, when a Mmall (quantity was mixed with 
a Trery large quantity of air. The great Invention of Dr. , 
Morton was to cause eomplete insensibility to pain without \ 
danger, causing true amesthesia, this being graduated by 
increasing ttie (luautlty of ether and diminishing the supply ' 
of air until the insensibility be e(mq>lete!yol7tained,without. J 
however pairing the liiiuts in wlileh stntjor could bearresteil [ 
short of danger. 

The ordinary method in use of admiaistration of the flrat I 
discovered anteslhetic, nmnely, loaxhed sulphuric ether, i 
follows;— 

,An inhaler is made by folding a towel into a large cone or ] 
bag, an{l then placing a coarse sponge Ln its apex. Ether is , 
then poured upon it with a free hand— half an ounc 
more at a time— and repeated us neeetisary by removing tb« i 
cone from the patient's mouth to renew thesupplyof ether, I 
The lower part of the faee, mouth, and nose is covered with, J 
the c«ne so its to exclude most of the air, and allow the' I 
patient to lill his lungs'with more or less diluted ether ' 
vapor, depending on the care wit h which the cone is applied. 
There will be, at the beginning of the inhalation, attempts 
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to struggle, on account of the irritatiug nature of tlie ethi 
which ai-e to be gently, but firmly reetnilned, using as 
forceasi»ssible, andonly oneortwoinspirationBof pureair 
allowed; HubBsqiiently complete quiescence UBually follows, 
aud the patient passes into a profound state of insensibility 
If, however, the fai* become livid or verj- pale, the 
lifted entirely away for a time until this condition illBapi>ears. 
In delicate pereons, it is well to notice any unusual alowncM 
or interinitteuce of the pulse. One of the best testa of the 
liatient being fully under the influence of the ether, is wlien 
the conjunctival surface of the eye can be touched 
impunity, and the ami can be raised and will fall aa if par- 
alyzed. Dr. Snow states that he found the eye senaible 
light in all stages of etherization. 

PHYSIOLOGICAL ACTIOS OF ETHER. 

The functions of the cerebrum or brain are afTected before 
those of other portions of the nervous system. After a more 
prolonged inhalation the anterior or motor centres soon &,il 
to respond to mechanical irritation, yet the functions of the 
medulla-oblongata are performed. 

If the inhalation of ether is still further carried on, ac- 
cording to Flourens, the sensory, and finally the motor, 
functions of the medullaoblongata are involved, and death 
occurs from a paralysis of the respiratory centres. Longet 
states that he found the sensory functions abolished very 
early, but he has never failed in any stage of the narcosis 
from ether to get a response from the anterior jMirt of the 
cord by employing powerful galvanic currents. 

!Ether should not be Inhaled immediately aftera full meal, 
indeed it is better to take only a biscuit or cracker and a 
glass of wine or a teaspoonful of brandy and water, or a 
scruple of bromide of potassium in water, half an hour be- 
fore, always avoiding for several hours previously the risk 
and annoyance of a fhll stomach. Nothing like hard boiled 
(%gs, ham, or beef should ever be allowed a feeble patient 
before inhalation for twentj'-four hours. If nourishiuent la 
necessary, let it be of a liquid character ; as solid food, not 
dlgestwt, has been the cause of (feath in more tlian one 
person. 

Perfect quiet should be enjoined on all arouud the patienb 
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■WHEN ETHER 8HOT7LD NOT BE EMPLOYED. 

as noiHes, or even loud talking, interfere witli tlie j: 
and rapid action of the AnieBtbetic. Kotliing like a 
band or garment should prevent the free oetiou of the throat, 
oheet, or interfere with the inuaclea of respiration. Falat* 
teeth should always be laid aside until after the inhalation ■ 
is over, Tliere are a few 



These we fihall endeavor to enumerate. The first eluss is in 
Tery aged persona with emphysema, hypertrophy of the 
heart, fatty heart, or great valvular leaioii. The second claaa i 
are those who are known to faint from very slight tai 
The third class are habitual drunkarde, or pereons who> I 
drink in small quantities frequently each day. The fourth T 
class is from limited action of the lungs by adhesions from I 
old pleurisy, or pneumonia, or irritation of the mncoui 
luembrane with exeeasive secretion. 

In amesthesia by ether, the real danger to be avoided i! 
over-inebriation. It may be divided into three stages. 

First stage, of exhilaration; second stage, that of stupm^l 
with snoring, or complete insensibility, which, with c 
can be grattually Increased or diminished with safety; third, 
dangerous state, that of coma with stertnr, or the i>atient i 
becomes livid with true usphyxia, or may alternate between 
livldlty, with a falling pulse, with apparently alarming 
indications. 

There are a certain class of patients that pass into an , 
almost profound state of unconsciousness without tiiese ^ 
distinct stages, while others require two or three asaiatants ■ 
to hold them while inhaling, and have a wild excited stage, 
then pans, after a longer or shorter time, into the stage of 
stupor; these latter are termed by those who are fkniiliar 
with the administration of anEestbetlcs " bad etherizeiB," 
and here comes the importance of experience. Indeed, i 
one should be trusted with the inhalation unless he has i 
passed through a course of instruction ; for, unless great j 
discretion is shown in giving or withdrawing the agent, the i 
result may be fiital, while, with proper care, even in these j 
bad cases, you may ultimately reach a stage of stupefaction, j 
and all go well. The following case illustrates another class : 
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Oototier 4tb, 1877, Jcffersou College Hospital. In a case of 
inuiitiiiil iliiH^aMe, In whieb I perforated, the bone and opened 
the ceUs, my friend, Dr. AlUs, administered the ether, the 
patient nia^le but little effort at respiration ; and, after con- 
Huniing from six to eight ounces of ether for a full half hour 
without producing the tnie aniesthetie result, we ba*i fo 
resort to the use of fblorofomi, piire and alone. Thia la not 
the first ease in which, in the hands of even the most careful 
iidminiHtratoiH, the ether has not produced the desired result, 
jiiid we are under the necessity of resorting to the use of tlie 
more dangeroua agent; but thiH umat not be done until a 
full uud free trial of the milder and safer agent, alway 
I'areful banda, and only in the uioat iin]>ortHnt and ^ 
jjiiinful operations. 
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U not altogether ft'ee from danger, but it always gives 
naming liefore it causes the death of the patient. The 
ountenaute should be watched, and the difficulty in breath- 
ing promptly attended to the moment the face attsumes a 
purple duHky, or extremely jjale hue. The first tiling to be 
done IS to remove the Inhaling apparatus, and admit fresh 
air if this is not sufHcient, draw forward the tongue by 
means of a pairof artery foFceps, ora napkin or liandkercliief 
wrapped around it ; alao, draw forward and aupimrt the jaw. 
If these means should fail to re^atabliah a healthy action of 
the lunga and eauae due oxygenation of the hlood, resort at 
once to artificial respiration, by means of Marshall Hall's 
method, or mouth of the physician to that of the patient, or 
by the use of a small pair of hand bellows, or air-bag and 
nozzle having its valve on the aide or base. 

A careful examination was conducted by the Royal Jleil- 
ical Chlrurgical Society of London into the cotiiparalive 
nieritii of ether and chloroform, by meausef the hemadyiia- 
iiionieter in testing the eftwfs on the heart's action and the 
iuflucui* of these agents uiTon^it. The report states ; "The 
essential difttrence between the action of chloroform and 
ether is to I* found in the effect produced upon the heart. 
The first operation of both agents is to stimulate the heart 
and augment the force of ita contractions; bul<, after thia, 
chloroform depreneea the heart's action, wiiereas etlier «p- 
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pearH lo exert luit litlli' iiifliii II t iijxiii tht tiiusculai mo 
tueutM of that orgnn." 

The ^reiH-ral accunii'.v of tlie«o ivmiiIIm althoufrli tested bv 
so (."oiinwratlvely coarst. an inxlmuuiit it« horiii. out Iv 
(■areful expeL-Iiiientf niadt with tin --i lnjmiojriuph liv tlie 
late Dr. MoivHii,* "f Dulilin whn witli tlijs tlelitate mstru- 
tneiit, mudf iiuuieroiiH oliwrvatioiii' ivlilch are here given, 
and concliideft a» follows: "I huvetiiken all but one of these , 
examples (eight eatm') as the m<*t uiiproj)itiou», oei-urriug 
in patieiilH of dlniiufKhnt heahh and vitality, yt't it ia 
evident that the innst perfect aiiieHihtwia coiild be invoked 
under the iiiduenee of ether, with iin ahnoiHte Hthiitilating 
«fi'ect on the eireiilatlon ; and thiit Um- rimdltlon of inxensf-' 
billty could be niaintahied for h iMHi-iilrriilik' tirue, yet there 
was no iiiatfrial altenition of the ' |iii1m' writiiiff,' and the 
most piTfect senw of seeiirily -au^ esliiMiHlu'd. , It is, there- 
fore, BgfabliK/ied that while r/iloroforin i:xcrtx a depressing 
Infflueitce on the heart, cthnr exirt* a gtlmviatiny one, awl 
that cldoroform is the moat daHgr,rou»." 




Fi|i;. 1 ivfireHentR the pnliteaf a fenitkle patient, a^^ twenty- 
five, who had bet'ii L'ontined to bed for five nionthtt ; piilsc 
writing taken Itufore- etherization, 

Fip. 2 rcpreHcnts it diiriiiR it!* full infliieiiee. It .will Vh) \ 
seen tliut tJic heart ]jower indk-atlon wum nitlier sfronjrer , 
diirinjr etheriwitinn tbiin iH'fnre. 

•TliBDHngcrfiiirCliioniBiriii and Ihe.HiifL'lyuuil Kflli'li'iicy of Ether 
etc., by J. Morgnn. M.l>., K,n.l.\B„ Prafiwsnrof Sarnlcal iind Descrip- 
llve Aniitoiny. Ruyiil iVilk-geiff siirBii)n«, Ircliiiiii. elv. ljmAoa,lf'r2, . 
p. 38- 




Ii', iipofl si'Venli'fii. also long: 
of fig. y, taken bcfori' uther- 



izatioii, jiiiil of lijr. 4, ihirinij; iirofoiuiil cthfriKiition, Is imtAlde; 
tlie eloviition of llic |ni W liiif Mlinwltifr the Mliiiuiliitinf; pro- 
pevty «if tin- i-tlu-ivnl iiiHii.-iii-e. 




Fig. U iviii-.-^i-lil.-. Il.i- |.i,l>L- wiitiliK <•( I 

when stmilied liy etherizution. The rontrant in reuiurkab^ 
ftiTorahle. 




iliiig 111' II lieiillli.v young 
Kpenitinn for artitli-ial pn- 
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Fiji. S ri'iire«eu(s the saiiif wlifU taken under lull I'tlierii!- 
Btioii, and iiftev the cinniiletlim of the o|iemtion. A (!om- 
pariHOii 'if this puiHe writing with' that of the natural soft 
piil«« will lif- ample evidence <if the Hufet,v of etherization 
in Hs action <ih the lienrt. 

ALLEGED DAXfiEItS WHICH ACCOMPANY THE 'i 

IT\'HALATIOK OF THE VAPOR OF 

SFLPHURIC ETHEIi.^^ 



Had we ^l.^^<■.■, we =■ 
of thiH iilile luuniililel 
eonclusiiiiiw which aci 
ft, eopli«l t'n>ni Dr. Tu 



lonld he very yliiil tu <'i>[<y the whole 
hut we inuHt lie content U> 
unjuin.v it. We hud, iH-'fore receiving i 
■lor on Piiimms all the ca«eM repirted ' 



1^ bini; hut we found, nil carefully n.'artiHg It, that hi» 
COBCH were includcii in the apiit'iuiix to the rejMirt of the 
BoBt'tn f^iM-ietj'. In jiiNtltication of the it)nclUHiiinrt arrived 
at by the conmiitfee, there are prfaeiited in tills i-e|)ort forty- 
one cases, gathered from e\-erj- ii\'ail;ilile source np to the 
year ISBl, the date of puhllcatlon. 

" The general conclunio]i« which liave hceii arrived at by 
your wminittee may be summed np aw follows :— 

"1st. The Ultimate i-ffeL-ln of all anwsthetlcN hHow that 
they are depresHtng agents. This is iinllcated hoth liy their 
ByjnptonisaiidbyfheresultsofcxiR'rlmentH. Xn unu^lhetic 
should, therefore, he used eareieswly, nor can it lie adiniulH- 
tered witlioiit risk by an jneonipetent jierMon. 

"2d. It is now widely conceded, Ijotli in this country and , 
(n i^urope, that aulphuric ether i« wafer than any other an- 
testheliu, and this conviction is gradually gaining ground. 

"8d. Proper prc<;autions being taken, sulphuric ether will 
produee entire insensibility in all cases, and no aniestbetle 
requires so few pretiiutiona In its use. 






Ta Committee of llip UiiBlon Bneielj-for Medlt'ol Improve- 
in ttie Alleged DRDgrrBwtiich iicvompoiiytbe Inhalation of Sul- 
Elliur, pp- W. Bmilon : Davtd Clnrp, ^131 WiiEhliistoii Street. 1881, 
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"4tli. Tliere in no rei;i)rdtil ca«'. of deutli, known ti> the 
committt*, attribute to HUlpburit; ether, whidi i-uiiiiot be 
explaiued oil some other (ircmnd e<|ually itlausible, nr in 
whiph, if it were poMBible' to repeat tlie experiment, insensi- 
bility eould not have been produced and deatli iivcilded. 
This cannot be said lif chloroform. 

" 5th. Ill view of all these faets, tlie iiwe of ether in anuiea, 
to the extent which its bulk will permit, oiipht to l>e obI%a- 
t«iy, at least in a moral point of view. 

"Btli. The advantages of chlorofonri are exi-Uisively those 
of convenience. Its dahgersure not averted by iff' admixture 
with sulphuric ether in any pntportions; the combination 
of these two OK^nti^ cannot be too Htrongly ilenounce<l aa a 
treacherous and dHiigeroiift compound. Chloric ether, being 
a solution of chloroform in alcohol, merits tlic same con- 
demnation." 

INFLAMMABILITY OF ETHEK. 

Two accidents have come to our knowjctlge in which the 
ether wn» i^fnited, and, although causing no actual injury, 
produced much fear and ciinfiiuion. Tlic lirst wa-s wliere a 
l>ottle of ether was accidentully broken iitid ipiilted while 
Dr. William Hunt was ni)enitiug, during tlie uighl, at the 
Pennwylvanla Hosipitul. Tlie second occurred while Dr. 
WiUittni H. Panc'wwt wiia api>lyinjr the actual cautery to a 
patient at the Jefferson College Ho)4pttal clinic during the 
day. Dr. Bigelow,* of Boston, in cumnieitting upon the 
inflammability of the vapor of ether, observes, "Its practi- 
cal Hafety is doubtless partly owing to the fai't thst the air, 
(moled by its evaporation, estaliliahes a downwarti current." 
Thin is due to the greater density of ether vapor, for whilst 
the ether it.'<elf haw a specific (gravity of .728, its vajmr has 
2.568 for its speciHc gravity; and this fact may lie readily 
noted by observing the downward currents of viipor when 
pouring from one liottle to another. 

By combining the statistics collecte<l in the Unitetl States 
by Dr. Andrews, of Chicapo, and those of England by Dr. 
Richardson, of London, we obtain the mortality caused by 
ether (uji t<i 1872), such as four deaths in it2,816, or one bt 
28,204. 



TABLE Oil' DEATHS FKOM ETHEIt. 

Dr. ('. Dawson,* nf Lf«l.'*, Knglaml, has furnished the ' 

foilowitiK list of d«'Utlis froiii_ etlier fR>m 1873 to 1877, and I 
have art.lcd those of 1ST8:— " 

TABLE OF DEATH.S FROM ETHER, BY CAWTLEY 
DAWSON, L. R. C. P., M. R. G. S., LEEDS. 

Tlie followiiif? analysis of the reportx of deaths under ether 
is di'awn up, not with tlu' iuteutliiii (if enniimring thent with 
those under ehliiniforiy, it Iwijig ai^uuied that the fonuer 
has fully estnlilitihed itiielf as hy far the safer auteKthetto, 
hut with ilif iilijeet of prutherluf; all the infonnatioii they 
art'ord. inid It'unitntt, if li"«'iljle,all the preventable dangers, 
f«i !is to liiiproi'e the reuuitd. If we are satistted that, ul- 
thdugli the [wreentage of deaths fiimi ether is apparently ■ 
heiow tlnit of deaths from chlorofomi, we can yet improve 
by exijerienee, and help to raise HtUl further, thougli in a, 
small nieaiiuiv, the seieiieeof nniefthesla ton-ards the high 
etundunl of iierfeet sufetj- whieh, we ti'Uat, is its ultimate 
position, it is nut enouith that we read reiwrtu of fatal L-ases 
at the times tbe;i- ap|x'ar in our journals, but we must again 
and ngulu iH-'call them, jilaee them aide by side, eumpare 
them witii one anotlier, and so serutiuize their every 
feature with untiring zeal, tliat, if possible, we may trace 
certain nmrks nmnni)t thmuj^lunit them, and iHicome 
so intimate with those murks as to be able to recogni/e 
their earlk'si iipjieiiranee or i)n'\-eiit their aiiix'aranee idto- 
gether. 

The almve table ineUides, in the last five years, all, or, 
nearly all, the ilealbs that have taken plaee in this eoimtry 
under the administratiim of etlu'r; yet when we Und them 
aione Huirminiug to ihirteeii, Ihougli that nuuiher eoni[jarea 
well with the tuiiiilirr of .k'iitli> under chbirofonn, we feel 
that eith.T weiLieiiin |n[-feit ii^ The iirtof Its adndnistration, 
or it Is nut llie iitisolutely side iiuiestlietii; that we have been 
repeateiU.y told it is. 

- Let us examine the essential features of these thirteen 
deaths, tojtether with five other* that are reported In the 
name joui'iiiils to have oceurred hi Anieriea, and comimre 
the eighteen eases with each other. 
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1. A womiiD, iiged 45, wa« to be operaleil upon fi»r E 
tumor on the back, at the Wi-wt L^iitloii Hoispltiil i* 
18th, 1878. Chloroform wim first givun on liiit, mill, the 
pulsi- bwo mi I i(f irregular, ether wan miliKtitiiteil. It iKK-HUie 
full and regular again, but wndilenly sloppeil, the fai-cat the 
RBiiie time iK'ing "ilnfky rnl." The etlKT iiMe<l wus pure; 
Its stpecJIie gruvlty ,700. One cmiiee of it «-iih ^'iven ; it was 
adiuiuiatereil on ii sponge in the iijH'Xof :i eoiienuiclenf ft^lt, 
the wpoiige having been piwiousl.v wrung out in warm 
water, ^the jio»t niortoti eiiaininutian ivveuled nothing to 
oeeount tor deutli; all the oi^ant^ wert; fairly iieitlthy,«xeept 
both lungM lieing gorged with blond. ^ 

2. All olil patient had a im;> i - -nl i,i,i\ill:iry gbnid 

- siiccewtfully removed luidci' ifl,. ■-.■,; . nTwiiifl^. (ini- 

fUHion and ntupidity weri' nl-. |ii>|>eiuil intii 

Uneonsefousne)>i4 with liwitl m'l vn-r < -i i/nn -, ami ileath 
Kupervened forty hom-H after (ben 
examination showed uotl)iiig t' 
Mymptoms. The chest was not exaii 

3. S.'W., aged e2,waN to be operate 
HOMpitul, in Binningham. f<ir iivarl 
five draehm.-i of ether bad lnvii ml 
uatiFifuetorlly uiiei)n>'i'I<iiiH. but Middi 
0]>eulng her eyes, mid jiassing urine 
ilihited,' and the jmlse euiild nut bi 
etfortw at iiwpiration werr iiuidi', bi 
vester'w niethwl of iirtitii-iul ri'spirutinn ii 
reHUitcitationwereailojrted withrait avail. 
tern esmuinutioii, the I'svitief of the he; 
contain a Mnall ipianlity of dark blood; 
were healthy.exeejittbe'oviiries and nieri 
hingsinnot rej.orted. Tbi aine.-rtbetii- ii." 
of MeFarlaiK- & (.'o.'s aiiby.lrons eilier, in 
& Fmni-es' biidiloride of nietliyleiie. 

4. David Xewiiiaii, aged 14, bad iritleetomy iierfoMiiwl for 
eorneitls. Ether was given in a eone of Hpomrio-pilliie. 
Before the ojieratloii wan eommeneed, alarming ^vnlpt^^nl» 
presented themselves— gi'eal struggling, opistluitiiniii', and 
feeble pulse. The administration of elbei-waidi--^<iiiitiinn^; 
(he pulse iniprovwl, and the o|nTalici)i Uiis jierfoniieil. 
Afterwards, the jiulse and brent bing ■'lojiji'd iiltogeilnT. and 
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the [iiilii'iil ili«I. Tbt^ poet mortem exiuiiiiiHiIoiitiliowi') 
right I'ltvilies of tlie heart to lie full of diirk tliikl hliHi.l 
U-ft iifurly i^iiipty, unil Il)e liiti^ coiiKf^tt^d with l)ri)>ht rMl' J 

5. An <ilil imm wan cthcri/iil l.y Mr. ilcUill, of Letils. \a \ 
1873, ami niitriittii himiii fur hfi'niii. Wild ilchrimii " 
iiftorminlK : the |nilifiil lure olt' tilt ilrt'twingH, DiH'iied the j 
woilllil, mill toiv out roillio i>r lUH illlcMtilKW. 

B. J. 1-'., iitreil lU, wa« etlu'ri/fii Tor 'tpcratimi kixui <l[^<(.■alj^d J 
luiiio 111 Mic liaiul uu April 3(1, lfi75. Fmir (Inichius of Rol>. I 
hins' t'tlii'r wciv jmiireil upon ,-otm' lint in « fiihlpil towd. J 
Till- imtin-nt inlniifil it r«i)i.lly. willi no fonirli un.l wilh v 
little NtnijTK'injr. In fimr iniiiiiH'>'lu' wiwivudy roro|n'riition, J 
wheal reH|iirntii)ii sinlclcnly rwi-fii, iln' fsice liet-iime jwlf, that 
{HiltilH (lihitfii. ilikI (ho jinlsr iniinTi-qitilih-. At Iho j 
mortem i-Kuniiinitioii, i)ii.> ln'iiil wii« fniniil not to ln' wt' 
anil till.' iuiijr^ not conmwitil. 

7. On Jiinnm-y i'itl, l«7->, ii nnm wii« |ihn.-c<i uiiiliT i'llu-rat ■ 
tlie Ciini-iT Ho^],it>il, I.on.ion. He «-.ih thin iin.l tmili.l, yet| 
modonitclyhniilhy. I'lirtiiil iiisi'iisil.ilily wiis lin-t olitiiini " 
by nitmnw oxidi-; Chi'ii I'llicr, of [hv Jlrifish PkrirmiK-opob 
nnd stiKviflc (ff^'lly ■'*"'i ""'I'* frivcn in a coini ol' lint tiiver 
with oilMi Mlllv. AftiT a r^lijrliT stniKKli', tho [HilU'iit ^ 
under it« limncmr. In tivi' noTuiti'- tlio fan' hi'i-iinii' ilusky, 1 
ttie rwspi nitioii -Inilliiw, :l i;iirfrlin;r ^onii'i in thi' tiiriMit ^vasJ 
heanl, and aTi (.■ffiirt was niinlc to oxju'l hluod; llic [Hilsuv i 
however, renialiU'il ret nari; ably )i<«»\. IJmitliinK i -fused, J 
thnugh ^liiveNtL'r'it inetliiid wax trii'il; and Htiil the pulse 1 
kept heating for tmnie minute)^. At tlic^iwi^ mortrnt *'xiinr 
nfttinii, the general hlood wiis fianid ihivk, fluid, Hud eor 



tainiiiK liulil.ifK lik. 


til.B- 


■ of 


Lir. Tin 


lunfTH «-el'e 


iiiHatfd, imii yriy. 


The 


■ijrh 


nurielf \ 


-tw t-olhipwd. 


tlH-vcnlrieii'oinply 


the 


efl V 


i^nlri.-le n 


arlVHO. Afi 


hlood waM found in I 


le irn 


■In'ii 






S. A-patiental llit 


Hon 


>'o|i: 


thi.- Colli. 


ire, Xew York 


etherixed for operutl 


n u|i( 


O II 


e,■l^^,■.l.i, 


w. Thepillw 


watolietl all fhf tin 




noil 


er i.hy.ii- 


in. The taee 


denlv ho-anie lihie, i 


nd'tl 


■ r.^ 


aration i' 


astil. 


% 'I'ho Clnmio M':<'h-"' 


J.,'n 


nal aiitl Examiner itla 



L 



nd Kar Intiniiary Ui Illlui 
i[ion for iiitantft hy Wr. Holmes, 




36 AKTiriCIAt, AS.1-STHKS1A. 

The patifiH iiilmliil Tin- etlier ijiiii'tl.v till Iiiill' u [louiid b 
lieeu utted; when :i vinleiit ciiiigliiuK colli iiit'ii('i.'il,\vliiclm 
followed by fxtreiiif Hxiility uf the fuir aud i-fwsation of 
breatliiii^. The ftlur wiis dUciiuli 111111), mid, by aitproprlate 
means, rertpl rati 011 wh.s reestiililishwl ; the Ihidity partially 
disap])W(i'eil,Hiid the jictioii iif tile hi-iirt becutiie xtvoiiKer. 
Witlioiit any more vther, tlie .)peiiitiim wan eiim-luded. 
A^niin the putieiit i-eastd In hreiilhe; ihf fui-e liei-aiiie taorv 
livid and the imlse Vfr>- weiik till dentil ennued. In spite of 
renewwl effiirts In avert it. 

10. The Boston Meditxil and Surgical Jom-nal jiave th« 
parti euliirw of a ciiue In wiiicli Dr. Sinclair iiieiMed the oa 
uteri for dysnieiiorrliu'u. The patient hiid been u twieber. 
Blie van oiierated upini at a private huspitnl ini July Itith, 
1876. The ether wan given i.ii a mwel, and. when the [lutient 
beoiinie uiioitnHeious, tlie dnetorM prt^eiit, wishing tii be en- 
gaged witti thei>i>erati<iii, eiitriistiii the eon ti mm nee (if the 
etherization to a female. When they tunnd their attention 
asoiii to the jiatientV einnlitinn, the iireiitii and the ptdae 
werefound tohaveeeaMeil. At thej)08/Hioj'/n»exiiniinatioii, 
engoiTfeiucnt of the ]iulmiaiary artery wun fnund, 

11. On Septenilier 15tli, IH76,h iiiiiii,ased l«,had lii« right 
leguuiputated tor eoinjiDiiiid I'nieluie, :tl (Juy's Hospital, by 
Mr. Hr.wse. The lioiis.-siirjieou lnwiii with ehb,n>f<.rm; 
und, wlieii tlie palieri! w[is coiiipierely umier its inlliu-m-e, 
KUhstitiiteii ether. Al'ter Ilie ni.eriili'in mu:. liiTislied, and as 
the ettU'ts nf the elh.'i- weiv pasr^in^; ult", releiiiny eaine on, 
and the piilne ln'ciiiiie leelile. A Utile lirandj/ icua ffiven. 
Aiinof*t immediately afleiwjinlrt, the iiatieiit began to vomit 
and iiecunie blue in ilie faee. A lai-ite piece of undigeated 
meat was renioveil from the baek iif liie moiitli ; still no air 
eiittn-d the ImiK" ; "iher iiii-ce« of IVhuI weiv i-eniovid I'nuu 
the pntranee to [he larynx with no better resu!tn. Tiiieheo- 
toniy wflH ]terforined, and artilleial respiraihm ami other 
mean.'* wei-c attem|iled ; Imt the patient diiil. At l\w po«i 
moi-iem exaniiiiHtion, the Uwyws. and truehea wi-re fmind 
full "f jiurliully diKi-sted Hwid. 

12. The Amn-icriii Journal of MrdlraC .'iciciice for Oetolier, 
187«, rei«.rtwl a eit-e of .U>ath atter ether. ■ The |nitient. 111 
ytiirw old, hud .i.iiiraeii d ehest and iiniK" .s.-riuusly riwtrlrted 
by ndheslons, whii-li loiiu-l Ihein d.iwii in all diriftioiia. 
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Tiic t-tlii[' WHS Hilnii!iiMlt're<i for twenty miiiiLlew; ileath 
followed ulioiit Iwo hoiirw aftcrwartls. At tlif pout rnor/em 
esaniiiiutloii, broui'lilal uiiicus, pulmonary ntid pleural ser- 
otia etT\wIoii, were ftiuiul. 

13. Tlie notion Afedieal and Surgical Journal reported 
another i-ase of death under ether. It wan iif an tilii woman 
in whom ferulirtii hwniorrhnge was aftfrwiii-dft found. 

14. A man, ujreil (ill, wan etberlaed by t'litver's appanitus, 
for atraiiKUlatert ht'rniu, at the London Himpital. He eom- 
menoed l>y inajtirhi!; only his own expired air f(ir ulmut , 
thirty seconds; then be had the ether glvi>n in the pn)i>ortioa 
of from a quarttr to a half for a minute. He striifftrlwl, and | 
breathed thi' ether Iwiily; the mouth-piet-e, tberefure, i 
frequently removed fnmi his face. Theanionnt of ether was \ 
duiilnislieil, and.as hii^ lips were bhie, it was L-utirelydiecon- 

, tinut'd; his lireathluf; Unproved a little, but was not quit« | 
salisfat'tnry. Tlie piilne became weaker and weaker, and 
finally stoiipiil : respiration, however, cfrntinuinjitiir thirty 
aei-oiiils or more. At thejKw( mortem exaniinatiou, the heart , 
was found tlui'i'ld, the left ventrh.-le uneont meted, the lungs | 
extrenu'ly enipliywematous, the bronchi filled with niutiv 
puruleut matter, and other morbid changes w 

15. Apatk'ut, ;i{!i'rl.j(i. hnd'ti)bcoi>eratedHpim forasyphll- j 
iiiefiirifsi.fllu'li't;, lit tile Ivi-t Suffolk Hospital. Bichloride ] 
of lm■tily^■lll■^vll^ lir,-t aibiiini.-tfi-ed; unil, as the (latientdid ' 
not miilily .-ii.Timib, jiiflbyliited ether was Rulwfitilted. j 
The ]uilieiit i-unu beeiime uiu'ouseious ; Init. recovering un- 
duly tiukikly. the liichloridL' of uiethyleno was resumed. 
Qreat struggling and peculiar epileptifurni convulsions 1 
ensued, follnwed by tonic spanm ; this simsni relaxed; the.J 

hriviililim '■■■I. ■ -(ci'liirouB; tbe'pubio failed; and death ¥ 

Miiii: ■ !■ ■■ i ■ ■ ".i lis nn pmt mortem examination. 

Hi. \ I ■>! ■ ■ ■ III- Hospital, in August, I8«7, a very J 
siuiii «'-Ki'ii, .i_i<: In, was to be operateil upon for cataract. 
A i]Miililii-ii til 1)1 »r(.'l.>viT'sappimitus was used; forty n 
of chloroi'oriii woreudde<i to the ether to prevent the choking I 
seusation. Tiio rep'irter of the cawe procctils to say : "Hhe ] 
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hull lii'ci) (llscoutluued." Tht' uuii^stlit'IIi' Iiiul Ihiil :i)i|ilii.'<l 
OH ami uH' fur soiiit' time iifItT tlieHrKt ulaim. At tin- ^vwi 
mortem examination the lienrt wum round [lut'eiil ami L'tupty; 
the mitral valvi' cuiitraoted ; tlit' wiilln in ii wtiite nf Niti.v ilc- 
geueration ; the liiuffii einpliywi-mntous, uiiil i -on {.'(',-= foil with 
bliKid. 

17. Dr. RoluTt SnmiilhyfiMvi.' ether with OriiiKliyV inhaler 
t*t a eaw.- at Biniilnfrhiuii on Uetolier 4iiL, 1K77. il. ('., anc'cl 
35, had contrueted kiieeM. At lii.4.) ^P, M. ether wiis (.■(HJi- 
nieuced; nuly an ounce won used. There were no uliiniiiiig 
incfdenls; very little etertor; noeyaucwiw; mid Ike recplra- 
tioiin were regular and full. Afterwards, the imlieiit was 
earried nnlof Ihe theatre ai'roMiin o|ieii i-nurl for tilty yards, 
though well wrain-e-i m.. Ai l',4'j 1". i[., one liour and a 
half after leiivhiK the Ihealr.'. the ]mlieiil -Liddeitly Kvanu- 
alBnnhlitly ill, eyuliotie, iiud jiidsek'S. J,'i:Iih were heard ^ 
over the ehext. At 4.1-') F. M. he died. At the i>mt iiiiirtem 
examination, n.>deniH wau found in the nieniliraiieK uf the 
brain ; no thiumb.uH hi flit' [adinoiiar.y artery ; the hnnl wa.'* 
healthy, eontaiiilU(t a Uttie hlowl in the riizht aurjele; the 
veiitrieles were! eoutrac'ted ; the liinjn* were [iide and o'deiiia- 
t<»t« ; the other organs were healthy. The ether used was 
uf the Hpei'iHc ftravity "111 T-tl. 

IK. At I-im-olii, yW^^ t^., iijied +-., wa>^ ellieri/.ed hy J)r. 
MitcliiLi^oii for HJi oiienitiini ui"iil a eanetr of the l.reaM.. 
HiiJj' iin oiiiit'c of hrandji tvtiH j/irnn Jirtl. XX three ii'iUiek, 
pure sLLlphurie ether was iidiidiLLstered hy means of. an in- 
haler, forinei I of a hagof nniptliu euvereil with a li-atlier ease, 
wbieh had a valve at the apex an<l a larger one at tiiy lower 
ecljre; the valVeH were open, and air wiis allowed free iii^riwi 
and etirewK. Another d.H-ti>r'> finger wa- oh the pulse of the 
|)a1ientall th'-thne. Ilidf-iio-oiinee hiiviuK lueii |>nmvd into 
the inhaler, Dr. Mitihhi.-on held it lighll> oier the ,.atie,it'-; 
faee; immedii<tely, slie spoke its if hidf lUK-onseioii^, and 
vvitli two tnore inhalaliuiiH Iie<'aine turgid alimit the fiiee, 
and her hands piueheil and white; there wjh no puW. Tho 
tontcnewasdraiwed forwnn.l,andMeveralf<in'ihleiusi>initioiw 
rmillwi ; they, however, I.eeiiine lew* and 1,-ss till .■!.!.-., when 
«he died. At the pttsl iimi-fcm examiiiatioti. ilie heart was 
found i-<iveRfl willi fat; the right veutriele euutained an 
ounee uf tlulil hUuid,. the left wn« (Innly .-oniraete.! and 
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i'iti|)i,V; iliL' Lijusculnr coat was (ine-rwflfth of an inch thick, ,1 
Tho liani'iir tlieri^ht lull}; (-<iiiIaiiie(lu(.-oiiHiileral)le quaati^ J 
of fluid iilofiil, iind llie IrnKV of tht? left u Hnmllcr t|imiitity p J 
there wus cam-erous deiMmlt in Imth lun^rs. 

The following eijriiteeii i-nMeB, wliicli fiuiw, prhnti facte, M 
tlieir fauses uiid iitodcv nf ilcutli, jiiiiy in' ui oiiee tiikeii out | 
of tlie lint, viz.: — 



Si(. tl, the old mull, who, .ifttT thi.> 
ether had guiHiied ji^v'h,v, hud uoE tlif ! 
poseed through the ntuKes of cotifiisin 
xeiousiK'iw, anil coiim mieeeswively Willi 

Niw. 3 mid |.), the etiier hvEii^r in lU,. 
and ill tlif other ri'iiliiiril liy, liUhloiid 

No. .1, ill wlik-li Itii 



mn'Sthetie eftects u 
treiigth to rally, bufc I 
I, h-tiipklitv, uneon- 

M two days. 



e<l with, 



Jiietliy 



• ■A. r..r Dr. Ki.-liurd-J 
ircof iiiiiyl hyilridtf J 
ndiieliit; liM-al a 



lunufaetiiredjl 
■ity, luid II IW 



■I'Ctlicc, l.iit a 11 
audanhydroiiM ether; it U useful ii 
thesia liy the s|iraj--niHi!hint' for which it i 
befog of alow hfiiliiijr point and H|K*ifif gni 
directly dwugeroiw when Inhaleii. 

Xo. tl, in whieh thetraeheu wa- fouii.! till 

Nov. 12 and H, where previous piihiioiiiii 
just ftf^jri-Hvattd by tneaiiM of the ether. 

Nine (.iwes wtill reniaii), in which ether aiijieartHl 'to gilAjj^ 
no Mec'oiidnry jwrt, nor e\en to be ussisted liy niiy uiitowai 
condition or cii-eunwtance ; and the miestloii iiii mediately " 
foUows: Wbiit killed tlicne jiaUeiils*." They who admit that, 
although ether is siifer than ehloi'iifoiiii, it in not ubnolutely 
safe, answer '■iisphysiu;" whilst ali ..the™, inelndiug those 



lur» of tliesf nine ea-tew in a tulil' 
readily ciinijsire them altofietiiei 
pointt) :— 



w iij. the ewijtntial purtioni^ 
, ^n that we may the niorarL 
and consider the folloAving^ 



A. Tlie lni]>ortaitt/r(e(8 i-e[H>rted in 

B, The in-iibiilile i-inn-lusions ilvdiK 
I'. .-V theor.v I'siilaiiiinj- 1 
n. Tlie lies! method nfll 



from tiie fitctn. 
iiicl the < led u ft ions. 
Istration of ether. ' 
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TABI.K or mUTlIS FROM KTIIKll. 41 ' 

A. Tlic important fuQt«. — TUe.v nrt fusily ri'cot'iii/cd iu 
looking liver Ihe table of the nine cflseB, J 

1. Kther wail iahuled lii various yft UniittMl iiiiaiitlties, 1 
from three hihulatlousof it up toaHiiiauyuit woiitdcoiiitunit.' I 
half-H-lKiini(l OH a, towt^l ; &\\A then pnKlueed the ^yniptonii^ I 
ending in death. It won diluted with various quaiitltit;« of I 
atmoaphcrii.' air, and ^ven in various metliods. I 

2. The fiice was reported to be " dusky," " blue," " dusky 1 
red," "livid," ''cyaniitic," or "tAirgid" iii seven of the nine I 
cases, and never said to be " whitt" or ''pale;" in the other I 
tWA, the ralur is not reported at all. I 

3. In xeven eaxeH the heart did nut cease till some time I 
had explreil after tlie corainen cement iif the alarmin^r sytnp- I 
tome,Hndaflerthi'etherhttdlteen discontinued; theiutcrvalu 1 
varyiuKfrom four minutes to three liours. In thoseof wMeh J 
the notes were ctiinpi'elienaive, we reaii that the pulse re- | 
mained feeble, weak, or )cond, for a longer or shorter length. I 
of time after the ether had been diseontiimed, or after the I 
alami liad been taken ; in the other two eases, no certainty I 
on that point can be Kothered. I 

4. The lungs were reported to have been gorged witli 1 
blood iu five cuswt, and the pidjnonary artery iu the sixth. I 
In another, the trachea contained a clot of Ijlood ; and, of j 
the remaining three, two cases were not reported at all, and I 
one case only |No. 17), in which the patient died three lioura I 
after the etiier-iuhalatiou was over.were the lungs altogether 1 
"pale," and even then they were "cedematous." I 

B. Ttoo DcdtKtioni seem to follow from tliese facta. ] 

1, Tbefatal elffect8i)fetherdonotde|>endup(manydirectly 1 
IwlBonous property of Its own. J 

2. These awew died by "asphyxia." I 
Is not the former de<luction Indirated by tlie facts that the 1 

quantities of ether given in these cases were various and \ 
often small, and Ihe proportions of its mixture with air, as 
weJlaslhemethodsof it8administration,alao\-ariou8? And ■ 
is it not further borne out by the experience of so many cases 
ill whicli Ciller has been given in large qiiantltiea with the , 
smallest possible amount of atmospheric air, and still the J 
patients have to all api>eanuices been perfectly safe? I 

^kinie eases might be (|uoted, HUch es those which causedJ 
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men like l)v. Joy Jt-flVoj-.s to afflnn the belief of Aiiie 
sui^eiy thut I'ther Is olwolutely safe; but inie will ttuiHce. 
Mr. Funitiiiis Jnnlaii ri'latt'tt a cbbb in whieli tlie ether waB 
pUHhetl to uii estivuic liegree, on awountof tlii' inui'ki'd iind 
uncoiitrulluble tri-nnir of the niuBelew reiiderinj,' the oiHrnticm 
rtoubly dilflcult. Tlie umesthetiser, Mr. Priestley SnitthJ 
wheu re<[iieKted liy Mr. Jordan to f;ive the jtatient itioWM 
ether, remarked "that the man wan as much iiniler Uvfl 
influence of ellier as it wan possible to t'ffect," fl 

The Nfcoiid tom-lusioii, that asphj-xia wan the nimte iH 
death, in, to )uy mind, irreKistilile fYoiu the duHky faee, tll^l 
whallowrewplmtion.lheinten'allietween theeomnieiicemq JB 
of the uliirmhi^ t^iyniptoniHund death, thfen^ini^nl'lungjH 
iind other si^ns re|>(irt«d hi niiMt of tlie I'ases. ^H 

c. A Tlieoi-y erplfxbung fhe^e fact» and reconailiiiff Ifi^^ 
conciwewMw.— The intense eolil pruihi<-e<l by the ether iintHH 
certain I'ireuniHtanceri eaurtes tlie tiTiiall blooil-vesaelM iif ttlfl 
luugH to eimlract, and so 'ifler sueh deL^iHie of renixtaufe flfl 
the rijtht ventricle of the lit-art as to stop it, if it Ite weakt^f 
wearied, and endwirraws it, if it be ntniiisr'; and, by wat^'hinqfl 
the Myniptotns from this jHiint of view, we are likely to wB 
alilu lo coin: with the dauifen as they may arise, or evein 
(may wc hope?) to prevent their occurence entirely. ifl 

AsMumlnK that the ilediietlon^ under the head 1< arc luf^ol 
ally based ujHin known facts, we Hre ilri\-en into a coni^H 
out of which oidy such a thi'i)r>- us this can help uh, V 

The asphyxia by %vhich thene ileatliH occur cannot Ite haIM 
to he brought on liy any interference with the nerved ^9 
Tier\-e-<ientrw directly eoncerne»l in respiratory aiovementtfl 
i. e., by i)Bralysis of respiratory muscles, like the nsphyxlfl 
lYoni carbonic dioxide poisoning ; nor, on the other handd 
by any mechunical interference with tlie air-passagex, as th^ 
asphyxia from }m»|j;iiig or ili-ownlng ; hut must be n^^q 
interference with thei-hcudeal process of the aeration of tI|U 
l)lood in the air-cell- ami bIniid-vesHels surrounding theilda 
This interference i- not due to the want of oxygen, hevauajfl 
none of thcrtc cuse^ show that oxygen was absent ; but nud 
of thetn show the reverse, pure atmospherie air having liiiiiM 
breathed for somc' time Ix'forc death. It must, t4ien, be tlffl 
nault of the iuflufttclency of the circulatory action of ttjjfl 
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Mood, ill the i-Hpilliiry vesHo!!' of ilie luiinw, to ilti their ««hare 
in wirr.viiiK on i^esiiiratioti. What oljHtructn thi^i circulation? 
It CHiiniit lie that the blow! is ]!oi»(iiied with ether; for, iii 
one (SHO ilS'o. IR), three inhalations only had lieen taken, 
and in another iNo. IKl the ether liad liceti adnilnintered 
for one niiniite only. It muHt Vie from some jirojicrty of ether 
whieh eimies hito action in certain oirciiniiHtHnceB ; and, 
when we call to mind its iHtwer of producing iiLteiise rtild 
under »ome conditinn^, we vcnttire to fmiulre Inlo the liiie- 
UhtMHlof tliiit iir»i]iertylieing the cause of asphyxia. 8iip|¥)iiie 
it to lit' true. Ether, in itw flrtniinistmtiim, bocouiei* a vapor 
liyaliKOi-liinga fixed anioun t of iieatftvnisuiTiiunding media, 
^nerally the atniOHphere, and in that condition iw Inhaled 
into the larger linmchial tnbcs, and then liu<i>nifs mixed 
witli tlic rcsitluul air in the Hniiillcr tiilies unil alveolar 
spaecM. Ftoiii thcni it is al>f*orl»'d int<i and diMwolved liy the 
blooil, liecnniinfr « tlnid again vinually In that act, and 
therefore giviiijj oil' n certain amount of latent heat. Thin 
heat ditrnwr- itself thnuigli the limly us well as the ether, 
and pmlinlily much faster, the hitter having to be puiihed 
on to iillicr part« l>y tiie mntinued lulditlon of more ether 
behind. Tlii.s proeens noes on. »« long uit etlier ix added. 
When its adminintration is discontinued or interrupted for 
any reason, Hud pure air allowed to enter -the luugn, the j 
current of osmosis between the blood in the capillaries of I 
the luiigf iind tlie contents of the air-cells ie revei-sed. The 
ether, having now to change from tlie state of fluid to tliat J 
of vapor again, ii'abgorbs tiie amount of heat it gave off on 
itsentruucc into tile blood. If tlieair which has justeutered i 
the luugs lie wami, tlie alislractioii of heat for the rei'vapor- I 
atjon of the ether will not be felt by the iungs, though It is 
sudden and local; but if, on tin- other han<l, that fresh air , 
' be cold, whellier on account of its passing through or close 
to an ice-cold instrument, rendei-ed so by the action of the 
ether, or from the room Ijeing cold, or from the patient I 
having been put into a cold place, though well wrapped 
up, the antount of hiiit required suddenly by the ether ! 
oD its returning to the atmosphere will be more ; i 
the lung-tissue, not having stored up tlie lieat, the ether 
brought to it will, upon this sudden demand, become so 
oold as to cause a violent eontraotion of its arterioles. Such i 
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aji iiiuouut of obntruetion, from tliia coiUmftioii of a 
number of veHHolB, witbuut anastonioaes or dlveti 
reslNtH the rij^ht Ktde uf tlie lieart ; that, iiiilcsH tlie latter 
ban HU InuiiBDHe margin of strength, failure in its fimction 
is the renult, anil the patient dieiK in a eiiace of time varying 
witli the amount of reeiatance an<l tlie amount of strength 
the right ventricle posseMset*. If the death were rapid, there- 
would bt! engorgement of the main hranciieB of the pulmon- 
ary artery and the right side of the tieiirt. But the lieart 
may l>e able to overcome tills olistructlon ; then the capill- 
aries of the lungs became engorged, the chemlciil procew 
In reHpiration becomes impelled, ancl the via a/ronle more 
or less lost. Here is another and, perhapn, greater resistance 
to the lieart; anil the latter, wearied out now, might fail. 
In this case, death woidd be more delayed thnn in the 
fonner; the pulse might be felt to become more and more 
feeble. Afterwaitls the lungs woiihl be found eiigortreil with 
blood, and the right side of the heart might he full of dark 
blood, or the reverse. 

But a strong heart might be supjwsed to overcome ev«u 
this second resistance; then the eugoi-ged uiplllaries would 
tlirowout a iiuantity of serum into the air-cells and the sur- 
rounding tissues ; that in the alr-ceUs becoming frothy and 
being expectorated ; that in the tissues, perhaps, itfter som« 
time becoming reabsorbed, or possibly causing so much diffi- 
culty in the act« of i-exiiiration as to constitute the last straw 
and break the camel's back, liy ottering bugIi embiirruxament 
to the eshaurtted heart that the patient at last snrcumbs. 

D, T/te Scgt Method of the Ailminlatration oj Eilter.—Hy 
own experience consists princljMilly in having lulmlnistered 
amestjietlcs for Mr. Pridgln Teule's cases hi private, with 
very few exceptions, during the lust year and u half. In 
tliuse cases, except with very young children, ether has 
nearly always been administered. At Hrst we lined the 
sponge, covered with niHckintoHli,' then the Americao 
ftamework, with the bandage weaved In It ; next, Clover'a 
larger appai-atus ; lastly, L'lover'M smuller iind more recent 
inhaler. I have also used Orinsby's luhiiler a few tlnies. 

In my opinion. Clover's smaller inhaler is the best; It In 
made by Jleyer & Mcltzer, Gi-eat Portland Street. It Is 
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coniposeil of an ether ehaniber and wat«r chamber, together 
in a circular vessel ; a bag that can be detachecl ; and ft face 
piece, which likewise v»n be detached, and which rotates, 
when fixed to the ve»<^el, for the purpose of regulating the 
amount of ether-vapor ; it has no valves or sponge. It 
posaesaes the following advantages : — 

1. There la no struggling or resistance on the part of the 
patient, however t«rrlfled or prvjudicert he may be; the 
ether being invariably breathed with comfort, and in many 
cases with even a sense of pleasun^. 

2. The anionnt of ether-vapor can Ije cjirefuUy regulated 
to a ni<-ety without lifting the machine from the patient's 
face, and, consequently, it is easy to keep a patient on the 
\erj borderland of iHHeusibilily for any length of tlnie 

3 Ihe ether being economized, and not being dl^ipated 
into the surrounding atniouphere there is not only a better 
Lhan(.e of fresh air If needed for the patient, but Uure is 
more comfort to the operator and his asKistanls and eHpe- 
cialh to the amesthetiser, who with other contrivantes, 
often inhales a large share of the \atKir himself, and In 
conse(|uence aufFers niBn\ a hendnihe There Is aUtt a 
considerable Ba\ ing of ether an ounce and a half Uhually 
being sulHt lent for hnlf an hour when fomierlj eight nine, 
or more ounces were used, 

4. There is none of that bronchial nmcua which gave, 
with other instruments, so much trouble at the time of 
inhalation, and wMch was often followed by bronchitis, 
and in some instances by death. 

5. When consciousness hu« so far returned that the patient 
can recognize, and even si^eak sensibly, the sensibility to 
pain Is still so numb that an operation may be concluded, ■ 
sutures put in, and dressings apjilied, without the slightest 
sign of pain from the patient. 

6. Thecomfort to the patient, silencing his resistance and 
calming his mind, the case with which the aniesthetlser 
can administer and regulatetheetber without the distraction 
caused by the patient's struggles, or the etherized atmos- 
phere, or the repeated application to an ether-b^ittle for 
fresh BUpplieti, and the equable temijcrature at which the 
ether-vapor can be kept, combine together to insure the 
greater safely to the patient. 



ARTIFICIAL ANJiSTHESIA. 

The following are the details of the method of ailniiiiiB- 
teriiig ether with the above-mentioned machhie which I 
liave adopted, keeping in view and aeting ui«in the theory 
spokun of under tlie division c of this paper; and Mr. Teale 
expresses himself well satiafled with the practical results 
that continue uninterruptedly under his obBervation. 

1. Never allow any solid food, milk, or spirits to enter the 
patient's stomach for six hours beforehand. 

2. Bee that the room Is well warmed. 

3. Detach the bag and f^e-pieoe from the metal vessel of 
(he machine; warm the vessel hy placing it in a basin of 
hot water an inch deep ; pour an ounce and a half of methy- 
hited ether, specifle gravity .714, into the ether-chamber; 
put the face-piece to tlie vessel, and rotate it so that tlie 
indicator points to "no ether." Let tlie patient breathe 
through the vessel without the hag into the air, so that he 
gets only a flavor of the other; his nervousness and fear 
will by this means be soon allayed, and confldence gained. 
Avoid giving him the choking sensation until he becomes 
numb to the ether ; hy giving him the ether slowly at first, 
Imperceptibly and gradually increasing it, the ba« being 
placed to the vessel, and so stealing over his sensitivenees 
until he ie quite "numb;" then proceed rapidly to full 
ether, without any atmospheric air. Watch the respiration 
closely : If it be at all embarrassed, give one breath of fresh 
air, and resume the ether, at first weak, but increase it aa 
before. He will soou be under its influence; then reduce 
the proportion of ether by the regulator, so as to keep htm 
just beyond the boundary line of sensibility ; give him one 
breath of fi-esh air occasionally. Continue to watch the 

. respiration closely. After the ojieratlon, do not place the 
patient suddeuly into a cold room or passage, even if he be 
warmly clothed. 

DEATHS UNDER ETHER.* 

A coal porter, over flfty years of age, was admitted into 

the London Hospital for strangulated hernia. Taxia having 

been used, and the symptoms unrelieved, the house-surgeoD 

administered ether, using not more than an ounce and a 
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REMARKS ON DR. DAWaON'S THEORY. 

half in all ; the patieot came under the influence rapidly 
and without difficulty. Tlie local examination was then 
proceeded to, with respiration regular and pulse good. 
About six minutes after the inhalations began, a sudden 
Bpaemodic inspiration was heard na if he were chotting. 
His tongue was drawn out, but respiration had ceaaed, al- 
though his pulse continued to beat for another half minute. 
Silvester's artificial respiration was employed, but no apon- 
taneouH inspiratory effort followed. r)uriug the artificial 
respiration, some foeeal matter came up into the mouth. 

At the post-mort«m, the left ventricle was found con- 
tracted; heart healthy. The lungs were extremely con- 
gested. There was fcecal staining of the ceaophagus and 
larynx, but no aueh matter had been drawn into the lunge. 
The kidneys were granular. 

G. W. Callander, Esq., stated to the writer that Just prior 
to his leaving London for a visit to the United States, a 
death took place at St. Bartholomew's hospital on the ad- 
ministration of ether (kind of ether not known, but what 
is usually employed in England, which is a mixture of two 
or three ethers). This death took place prior to any opera- 
tion ; the man had been received into the hospital for an 
intestinal trouble. 

REMARKS ON DR. DAWSON'S THEORY. 

We cannot agree with the Dot'tor that the cold has any- 
thing whatever to do with the fatal reaultfi, as we have 
never found the skin or pulse to fail under ether until the 
inhalation had stopped ; then the skin became moist, 
clammy, and oold; and, if exposed, collapse of the lungs. 
If the system is not able to remove the moisture from the 
skin, the lungs must suffer, and the patient dies. 

In many persons, the lungs contain so little residual air, 
that the ether-vapor fills them almost entirely, not only 
depriving the blood of its required oxygen, but also pro- 
ducing its special influence upou the brain aud nerves of 
Bensation and motion. It is true that no apparatus now at 
our disposal entirely prevents air from reaching the lungs ; 
hut the great difficulty hes generally in the sponge or towel 
used becoming so wet with the watery vapor, that a perfectly 
air-tight covering for the mouth and nose is formed, necea- 



§ar!Iyi>iwiucinga»phyxialf left too long, Ethpr, like water, 
nmy alxo fill the trachea, preventing the air f^uni reaching 
fht' UiiigH, tw 'ift«n noticed in drowned persons, the trachea 
litInK found full nf water; undoubtedly the prime cause of 
death. 

We have a beautiful exemplification of the action of the 
oxygen of the air In the human body, in the eUminatian 
of poiHDiiH In the transient operation of moderate doaes of 
alcohol, ether, chlorofiimi, opium, atryuhuia, pruuelc acid, 
Miake pulBon, et*., etc.. In nil of which the real question of 
life or death is one of time ; for if the fatal reeults do not 
«p«v(lily follow the alMorption of the poieon (as in chloro- 
foriJi, ftryt^hida, Hoake-blte, or prniwic acid) into the blood, 
the patient gradually rccovcn^ from itfl effects, and the moet 
etIWtuul treatment conniMttt in the maintenance of artificial 
rw<plrat<iry movement«. Ether always gives timely warning. 

ETHKR VERSUS CHLOROFORM. 

Prof. Itingcr {Handbook of Therapeutics, seventh eilUion, 

\i\i.lMA, London, 1878) nayM: "Ether for many years preceded 

L'hliiroforin n« a general anfesthetic At the pre»<eut time, 

there 1h In this country much eout^iutioii aa to the relative 

merilnofehlornfonn and of ether; and eCAcr bids Mr rapidly 

to take the place of ditoroforni." 

Pure sulphuric ether is, without doubt, the most perfM 

frwueHthctlc we possess for use by the physician and the 

I general surgeon. The proofs of ItA safety are full and com^ 

P.j)lete. In the city of Philadelphia alone it has been used, 

I with but one exception, sinue its introduction in 1S40, up t« 

. the year ISTH. In these thirty-two years, at least from three 

toflvetlmeeaday It has been employed by the nine hundred 

and sixty-seven regular physicians. These l],ftiii) days, 

multiplied by three, would give us 3-1,980 adminieirutions 

without a single primary death, and only one recorded 

leeondary death.* 

If sulphuric ether is made from pure materials, and 

I washed with (■are, it is Muj>erior t<i all other annesthetics in 

■ its freedom from Irritation »f the stomach, and in protrat-ted 

-uid dangerous o]>eraIions, provided the usual enution is 

• Amerli'an Journal or Meillcal HcleiXTC. 
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obHerved — i. e., not to take any solid food, exce|)t a. biscuit 
or cnu'ker, with a glass oF wine, or a aniall quantity of 
brandy or whiskey and wat«r, for six hours prior to the 
inhalation. 

To hIiow that it eitn be used for the most delicate operations 
on the eye, It is stAted by Dr. Carter, the distin|t;ul»bed oph* 
thaluiie surgeon of London, that he employs ^ther with 
perfectly satisfactory- results in all operations on the eye ua 
regard.-* the spasm of the nmsf-tea, and without the aj)iiear- 
ance of any symptoms to indicate a posailily prejudicial 
action. This testimony is corroborated by all the ophthal- 
mic surgeons of our city. 

Tn our own exi)erinienb^,wherca small quantity ofliquid 
food had been taken before the inhalation, the jiroportion 
of cases in which vomiting occuiTCd was only one in fifty. 
Dr. David Webster, of New York, states, in his cases taken 
Indi-icriminately, and not adopting the important caution, 
"that vomiting occurred once in forty-two cases." In thirty 
persons etherized by the late Dr. J. Morgan, of Dublin, 
sickness of the stomach occurred in only two cases, lu 
twentj'-sis reported by Surgeon-Major Porter with the ether 
made I ri England, by the action of sulphuric acid on alcohole ' 
made from potato and wood spirit, vonuting occurred in ten 
cases, owing to Its impurities. 

"Agiiin, from the annual report of Professor BardeJeben's 
clinic in Berlin, for 1878-7, we learn that deaths from chlo- 
roform occurred in that year four tinies among twelve to 
fifteen hundred narcoses; in ail four cases, a small amount 
of chloroform was used when death occurred. These acci- 
dents, aswellasanexceedingly large number of troublesome 
narcoses, caused the Professor t<» abandon chloroform, and 
used chloral and ether. All narcoses have since been free 
from complications." * 

LOCAL ANJE8THE8IA AND ANESTHETICS. 

The method of local aniesthesla proposed by Dr. Benjamin 

W. Richardson is the one most generally adopted. The 

proocHs consists in directing ether on a given surface of the 

body, the strongest, freed from alcohol and water, in ii 

* Chicago Afodical Jourunl nnd Examiner, October, 137S. 
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divisinn or spray, mixed more or less witli atmoapheric ti 
This is accomplished by meana of a hand-spray, an artlrf^" 
which has become very popular in. diffusing the variouB 
perfumed waters in a room. The apparatus consists of a 
bottle to contain tlie ether; through a perforated cork a 
double tube is passed, one extremity of the inner part of 
which goes to the bottom of the bottle; above the eorlt a 
tube connected with the bellows (a rubber bag) pierces the 
outer part of the double tube, and communicates by a small 
aperture at the inner end of the cork with the interior of 
the bottle. The inner tube for delivering the ether runs 
upwards to the extremity of the outer tube. 

When the two rubber bags or bellows are compressed by 
the hand, a double current of air is produced ; one current 
descending and pressing upon the ether, forcing it along 
the Inner tube, and the other ascending through the outer 
tube and playing upon the columnof ether as it passes from 
Uie inner tube. 

RHIGOLENE, 

A product obtained by the distillation of petrolemn, is also 
used for localaiiieBthesia; it is thelightest of fill known liquids, 
its specific gravity being .825; it boUa at 70°, This local 
ansestheaia, which is produced by the evaporation of these 
volatile liquids, which produce intense cold, can be UBcd 
with advantage in minor surgery. It should never, by 
these agents, affect a large surface; nor should it be long 
applied, else it will freeze and destroy the tissue, >>o that the 
death of the part may take place. 

Dr. Letamendi* has discovered a new mode of utilizing 
the auiesthetic effects of ether-npray. After applying Rich- 
ardson's spray-producer for about two minutes, in which he 
employs perfectly neutral sulphuric ether, the skin has by 
this time become red, and i» the seat of a disagreeable sen- 
sation of cold, but no sensation of burning in the part. If 
at this moment an incision, eigbt to ten millimetres long, 
is made with a convex histitury in the centre of tlie reddened 
part, not being carried deeper than tlie papillary layer of 
the cutis, immediately the incision Is made tliere is suddenly 



LOCAL .4N.ESTHESIA BY ETHER SPRAY. °^t 

produced na antuniic zone, which enlarges outwarde rronif 
the point ini?ieed. *■ 

If the spray is again directs for a few seconds on the 1 
part which lias thus become anEeniic, the region lieconies I 
perfectly bloodless and completely ansrathetic. The tineuevi fl 
when cut, are like frozen fat, and have lost tlicir elasticity, I 
Around the white circle there is a zone, in which the anee^fl 
mja is not absolute. The xpray directed on this zone spcedilffl 
makes the anremia and consequent ouiesthesia conipleteffl 
the anteiitheaia can thus be carried around or along a limb. ■ 

The theory brought forward by Dr. Letameudi to account J 
for the effect of the slight Incision ih, that the cold produced J 
by the ether causes relaxatiou, and consequently dilatation of 
thevessels. The incision produces a auddeu reaction, which 
converts the extreme dilatation into extreme contraction. 
The practical advantage is, that ansesthesia is obtained 
without a prolonged application of the ether-spray. J 

AKiESTHETIC SIIXTUKE. I 

». Sulphuric ether, fjj. I 

Piilv. camphorte, slv.— M. 1 

DtBBolve. 1 

On applying this mixture for a minute or two to the part I 

where a superficial operation is to he practised, local aaies- J 

thesia is temporarily produced. I 

EXCISION OF CANCER OF THE BREAST BY I 
eCISSOR-CUTTINCJ UNDER ETHER-SPRAY, I 
BY DR. BENJAMIN W. RICHARDHON. I 

" The nature of the tumor was sufficiently clear. It was ■ 
a hard scirrhns, of tlie sl/e of a small ben's egg, loosely beld-"] 
in the gland, with no adhesions to the muscular structure | 
beneath. The family history of the patient confirmed the I 
diagnosis ; her mother had sutl^red from scirrhua ef th« I 
breast. The diagnosis left no doubt respecting the proper I 
mode of treatment ; there could be no liesitation in advising 1 
that the abnormal growth, while it was yet easily movablfl 1 
and removable, should be exciseil, ami to this advice the 
patient gave a willing assent. But now the question of the 
administration of an aniesthetlc came under consideration. 
The action of the heart of this lady was so intermitt«ut and 
irregular, and the power of her heart was so reduce<l, that 
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the Hligbtest external impression influenced it ia its n 
Bhe belongeil, in a word, t<) tliat population wbieli la proTf? 
to die suddenly from chloroform and the other narcotic 
vapors. Under tiiese circumstances, I proposed to the patient 
that tlie tmnor uliould be excised under local antestliesia ; 
and, tliat the failure of the proceas, if failure should follow 
the recommendation, might fall upon nie entirely, I per- 
formed the operation myself. 

"I operated on the 8th of May lust, in the following man- 
ner. Tiie putient having been placed in a semi-recumbent 
position on a narrow couch, I directed Mr. W. Perkins, who 
very efficiently conducted the local aneesthesia, to direct 
gently over the tumor a large spray of common ntlier, so as 
to chill thoroughly, but not to freeze the sl(in. I let him 
maintain this for a period of Ave minut«s, tlieii I lianded 
to him another tube and bottle for spraying over tiie already 
chilled part the light fliUd called antesthetic ether, a com- 
pound of ether of apeclHe gravity .720 with hydrideofamyl. 
A few momenta' application of this lighter ether was suffi- 
cient to render the whole of the breast frozen like a hard 
snowball ; for a ndunte longer, that the deeper structures 
might become equally chilled, the spray was continued. 
When the structures were thus prepared, instead of using 
a scalpel for cutting, as In the ordinary way, I made the 
required Incisions through the ekin wltli a pair of small, 
strong, sharx), slightly-curved scissors. Commencing the 
incision by an angular cut at the outer nuirgin of the part 
to be excised, I carried the lower blade of the scissors deeply 
into the iireast, with the edge of the blade everted ; in this 
way I cut the lower flap ; then, commencing at tite same 
angle, I cut In the same manner the upper flap. The rapidity 
and ease with which these incisions through the hardened 
tissues were made, struck me most favorably; the incisions 
were deep enough to enable me to grasp the tumor flnnly 
with the left hand. I now laid down the ordinary slmrp- 
cutting scissors, and with a pair of strong, slightly cuncd, 
tooth-edged scissors, I proceeded to cut on each side of the 
tumor until I eouid fairly lift it up ; then, by a few strokes 
mmlc with the same scissors underneath, I cleared it com- 
pletely away.* The operation lasted precisely three minutes, 
and wati unattended, during the whole time, by tlie est^pe 
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ofblooii. Tiiediseused mass removed, I had tlieetlier-spray 1 
withdrawn, ia order to Kee tf any vessels would bleed during 
reaction from the freezing ; tliere was a. little oozing of blood, 
wbicli quickly subsided, and one artery wa» tied, both ends 
of the ligature being cut off close to the vessel. The wouud, 
carefully cleaned with a soft, damp sponge, was closed ; 
the ei-ijces of it were secured with five sutures ; a pled^t of 
ootton-wool, charged witli styptic colloid, was placed over 
the wound; and a lint-pud and firnj bandage complet^Hl the - 
dressing. The patient passed a goo<l night after the opera- ^ 
tion ; she was allowed to rise itnd go iiit« the drawing-room I 
on the following day ; and as she exhibited no rise of tern- n 
perature l>eyond 99° F., and that only for a few hours, and 
duffered from not one untoward symptom, the dressing was 
left nutouclied until the 13th of May, when, on removing it, 
the wound was found healed throughout its entire extent. 
The sutures were removed a few days loter, when the line 
of incision was found fairly closed, without a particle of 
discharge or Interruption of healing at any point. During 
the whole of the operation the patient did uot utter a single { 
expression of (lain. 

"?7je effect of the local antesthesla.— It is certain that in I 
this case the local method afforded everything that could 1 
be desired in the way of aneestliesia. It saved all acute 
pain ; it saved the patient the dread of deatli during the 
insensibility f^m a general aniesthetic, and it enabled i 
to proceed in our task without a. thought as to the immediate , 
fiafety of the patient. I may say more for it still : it w< 
ranted me in recommending the operation. I should c 
tainly not liave advised any friend of mine, whose heart 1 
was in tlie same condition of irritability and irregular n 
vous ><upply, to inhale an auEesthetic vapor, to the &tal 
effects of which such conditions of the circulation e 
favorable. Applying, then, this same rule to a patient, . 
who in putting his life into my hands makes his life for J 
the time mine, I should consider it actually wrong to r 
commend a risk I would not myself accept; but, takingl 
advantage of the local method, I had no occasion to suggest 1 
a danger of any kind, while I secured my patient the ' 
beneltta of angesthesia. I saved her the dread of death | 
__froni the effects of a general anaesthetic ; I saved her p 
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sibly the BymiiloniH of after- vomiting ami faintnoss ; 
Baved myaelf and iny colleagucB, during the operatio: 
anxiety that ever att«ndD the adniinistrntion of u general 
aniesthetic to persona in whom diaeaae of the heurl is fore- 
known. 

"The #ielhod qf euttmg with ecfeBOrs.^IyOeal auieii^thesia 
has many disadvantages ; it is more troublesume than 
general anaesthesia as a detail of practice; and, as it leavea 
■ the consciouaness alive, it faila at times in preventing the 
fears of the patient. But hitherto the greatest difHculty 
in operating under It, has been-the obstacle of cutting 
through the hard, froiten, insensible part ; the resistance to ' 
incision by the best cutting knife, and especially to dissec- 
tion by the linife, is such that I have seen the most skillfjil 
surgeons troubled by it; and I have never been able to 
complain of the objection that has been made to the method 
on this ground. The difftculty is now overcome by the 
process of scissor- cutting wlilch I have here Introduced. 
The advantage of the geiBsora over the scalpel will be at 
once proved by any one who will' take a thick, firm 
strut'ture, the cover of a book, for example, and try to cut 
through It; with the beat of scalpels he wilt be troubled, 
but with scissor blades he will cut with the utmost facility, 
if the blades be well set. So, in cutting through the frozen 
animal tissue, the parts can be divided as rapidly as may 
i>e wialied with the scissor blades, with perfect act'uracy of 
incision, and as deeply as may be desired ; the cutting ie 
also made without any downward pressure, by which pain 
of pressure is saved ; also In deep dissection the tissues, 
frozen es they are exposed, can be divided more easily than, 
by the knife, for the harder they are solidifled the eaider 
they are divided by the scissor blades. In a word, I believe 
that every cutting operation, in which local anicsthesia is 
practicable, may be performed neatly and effectively by 
BclBBor-cutting, and tliat a much larger number of operations 
may now be itainlesaly carried out under the local method. 

"Some little attention roiulres to be paid to (he instru' 
meuts uHed. The scissors for aupefficlal or slcln cutting 
should be ex(|Uislteiy sharp, neat, and strong; and I prefer 
tliem slightly curved. For deep cutting, where there are 
many blood-vessels, the tooth-edged cutters are valuable;. 
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theae piewe, crush, and dhide at the same time, and they 
eave blood. For other purposes, as for division of a sinus, 
Bomemodittcations are required, andMessrH.Krohne&tjese- 
mannarenowmakiDgformeacaaeof inatrumentsft^theupe- 
cial purpose of operation in the method under cone^^ratioii . 
' 'ilffecf of the operation, on the heart, in the case MHaied. — 
No ffl«t iH more instructive in the liistory of the' iiatleut 
recorded iu this paper, than the beneficial effect jjroduced 
on the fuiictions of the heart by the operation. Iu this 
instance, the cardiac Irregularity and irritability 
purely due to irregular nervoua supply, to nervous irritation 
and consequent inuscular exhauetion. The irritation might 
have been in part due to the mental anxiety which naturally 
anconipanieB the disease, or it might have been due to tho I 
irritation of the tumor, and have been reflex in charoet«r. ^ 
Whichever view be correct, the result of the operation was 
curative; and, as the case Is typical of a class of pheuonieni 
of disease, the lesson It teachea la extended far beyond it as 
an individual illustration. It ahciwis that so anon aa the 
heart obtains real from the persiatent nervous thrill that 
invadea it, ita muacular tone returns, and ita irn^ulai 
motion and excitahllity ceaee. Thua by operating early for 
the removal of eancer, the surgeon acts as phyaici 
and prolongs the general life by removing the local disease. 
I am convinced I have seen patients suffering from c 
die from the mental and local irritation of the disease long 
before any development of the malady has advanced to kill 
by destruction of the part or organ involved ; I infer, there- j 
fore, that if, without any danger to life from general anaBS-- j 
theHia,we can reniove external niallgnant growths painlessly 
and promptly, so soon indeed as tbey are detected, we ahall 
bring art, effectively, to the defeat ev^ of cancer.'" 



• Pror. Billroth exproBseB hi 
iThlch hAVC for their object ten 
to he operated upon, by applluc 
LabaiidoDe<l,oi 



aiielf as fbllowE: "Local nOEeHthetfcs, 
lomry blunting of the palii I tithe part 
.ion 01' IV mixture or Ice nn<I iiultpetre 
■ they have 



received. Recently these atlrmpts have Sjcaln acquired a, Reoeral In- 
terest, aa It aeemed that ti nulliible method of local anuHtbesla bad at 
ISEt beeo found: Dr. B. W. Rlcliardson, by means of a pure npnty ■ 
blown agalnat the Kint In the skin, and Eiich cold la here Induced that J 
all sensBtlon ts lost. After prociiriiig some of this ether (hydramyl^ J 
ather) Cram England, I woe satlslled of its perfect action. In a ft 
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GASOLINE. 

TbU In a new and elieup ugeiit as a local autesthetlc, and 
will answer all the purposes of ether at one-fourth the cost. 

Dr. C'. J. Esslg, in the Dental Cosmos for November, states 
that tlie following preparation hasgiven uniform »iati»fiicUM 
as a local anEesthetic: — 

#. Fulv. oamphora-, Siv. 
EthBrinsulphurlB, fSiv.— M 
Sig. Apply lo thEgiini. surrounding thctootli In beoxtrncted. w 
a pledgKt of cotton, until thcgnms lam >rhlt(r, wlipn the to 
BitniptiHl wltli very little poln. 

INTERNAL ADMINTSTBATION. 

Esliibiteii Internally, sulphuric ether is an excellent 
difllisible stimulant. It sinks in wal*r, and ia beat udmin- 
istert'd mixed with Hpemiaceti and sugar, or in mucilage 
of iipini arablu; its taste la liot, puiifi;ent, and irritating, and 
when placed in the mouth, «irs, nose, or rectum, pain is 
prodiii'ed. It diasolves in alcohol, whiskey, or brandy ; and 
when re<:iiiired as a powerful Htlmulant, us in fainting, ex- 
haustion, or collapae, tliis is an excellent method for admin' 
isteringit. In using it for some time, ij is iKstt given enclosed 
in capsules. 

Govt. — In sudden attacks of )j;out iu the stomach or I 
tint's, a useful mixture is the following:^ 

B-. SplrltHB viol galLlol, 

^ther. aa cy.— M. 

Blij. Dose, one teuBpoouful In sugar nod It'e-WBter, repeateil 
lllcr Is alfordGd. 

This same preparation will l>e found valuable in yiatm qf 
the ttomaoh, or intestinet, or heart. Ether has been proved 
usefiil in tape-worm, alone or combined with the oleo-re»in 
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Bcconda the nkln becamo chalky white nod ahaolutely without neniia- 
tlon, but the elTect hBrdly extends through a moderately thick i-iitl«; 
«ud, irtUe ether be BtlU blown against the cut snrfftoe, the fiMjaentlBSiieB 
cannut be dlBUnKUlAhed.[ronk each other, und the knife, being ooatMl 
with Ice, win no longer out. Hmioc, even In this most perfeet farm, 
local auiKsthesiu can only be used advantageously in ci (en minor 
opemUons. My foitncr dread, tbnt heulliig of the wound would be 
easentlally Interfered with by this freexlngof the pHrt,hM bet-n shnwti 
to be groundleHK." — Fourth Oermen edition, trunslated by r. K. Hack- 
ly, A. M., M, D., New York, ISTll, p. 21. 



THERAPEUTIC VAI-tE OF ETHEn. 

i»f the male fern. The patient must live upon milk and a I 
little 1>read for one day, and the following mornin-;, fasting, 
tukf tliB full dose: — 

(*. OIPor<-BimeKiIn--is, r.ss, 

Richer. fy. 

MUCllUK. BOiclw, oil. ft. flilB.— M. 

TIiIh is to be repeated in three houn* ; in the eveulng food 
ean be taken, to be followed with a full dose of cuKtor oil ' 
with twenty drojis of Bpirits of turpentine. Sonie Freneli 
authorities prefer to give f 3I8H. of ether alone, adniiuistereiJ j 
at once, and followed in two hours by the purgatlvf. 

Ether Ib aj^ one of our aumt potent remedies in liygtcria, 
especially when ai<80i;iated with valerian, axHUfcetida, I 
mualc, or camphor. In the first with the fluid extraete, 
follows:— 

I*. /Elher. 

Valerian, es. Quid. && rj].— M. 
8ig. A teiuipooufiil every bour. 

In the second it Is mixed with the tinctures oa follows: 



ir until relieved. 
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Mviotlag. acaoiie. aa flj.— M. 
8lg. A leaspoonful every hour. 

With cJimphor, ether in not only useful in liyMterlu, but I 
all forma of " neruoMSM^as " in dygmBnorrhaa, diarrhcea, J 
cholera, abnonnul sexual excitement, epilep^, hyglerieai, 1 
puerperal, and strffchnie convulaions. Camphor with ether I 
is best ailniinistered as follows: — 

J^. Vitelliovl, SiJ. 

Puiv. tianiplioi-ji', SIJ. 
^Jther. llj.— M. 

Adil the ether to the <'Amphor, and than tUo eini 
In table^^poonful doEee every two hours. 

(^e of Seiatitxi d)/ Buhculaneova iiyections qf ei/ier. — Di.C, 1 
Q. Comegya reports, in the Cindnnali Lancet and Ob»erver, 
the succetmnil treatment fl^'a case of sciatica by i 
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hypodermie admiiiietration of ether, and that, tno, after 
almost every other thing had been tried. He first' gave 
Hfteen drops, which was follow^ed immediately by great pain, 
but which Boon passed o£F. The injection, in increasing 
doses up to thirty drops, was repeated moniing and evening 
for three days, when the patient was discharged cured. No 
local injury resulted ; the lujeetioiia were made in the ordi- 
nary superficial method, aud not deep. 

According to Zuelzer, ether can be used as a stimulant in 
small doses by hypodermic injections. He states that the 
symptoms of collapse are relieved by it, and abscesses are 
rare; the quantity recommended is one cubic centimetre, 
or about sixteen minims. 

jlg^Amo.— Inhaiutioii of ether is verj' valuable to obtain 
relief in spasniodle asthma, and obtain sleep for the patient. 
It can be employed alone, or associated with tlnctura dlgi- 
tallB or conium. The oMluary dose of the ether if ftom ten' 
to forty minims, and the tincture of digitalis from ten to 
thirty minims. 

The Ether-spray in Poatrpariwn Semorrhage. — Mr. W. 
Handsel -Grlffltha, of Dublin, reports in the Practitioner the 
use of tiie ether-spray in two oases of poat-partuni hemorr- 
hage, in which the usual means of arresting the flow bad 
been resorted to without effect. He directed the spray over 
the abdominal walls, along the spine, and over the gcnitala; 
in both cases the uterus contracted imnjcdiately, and hemorr- 
hage ceased. 

Coryza and Obstinaie Hoarseness. — Drs. Chapman and 
Physick recommended the vapor of equal jwrts of HotRnan'a 
anodyne or compound spirltB of sulfAuric ether with equal 
parts of laudanum in eases of recent catarrh, in coryza, and 
obstinate hoarseness, by inhalation." 

Chorea. — A jet or hand spray of sulphuric ether, free from 
alcohol, applied to the spine will relieve the most violent ■ 
spasmodic or convulsive attack of cliorea, with the subse- 
quent use of Fowler's solution, five to ten drops three times 
a day in water, and occasional application of the galvanio 
current to the spine. 



ETHER IX DEATH AGONY A?ID IN VIVISECTIONS. 

Neri'ovs Aphonia, or Temporary Logs of Voioe. — The 1 
vapor of etiier has beeti hiffhly reit>niniended as a moat J 
valuable remedy in hjHterieal or nervous loss of 
has been the means of discovering maliugerets, who were \ 
supposed or stated to be deaf and dumb/ and who, an soon 
aa they came under iti; aneesthetic influence, were able both 
to hear nud speak. 

Diphtheritic Angina, or Paeudo-Metnbranoug Croup. — 
Cases of diphtheritic angina have l>een treated with success 
by inhalations of ether and ateuni. 

Whot^ng-Cough.—Y^ther alone by inhalation is extremely 
useful in the relief uf whooping-cough ; and a combination 
of ether sixty ]mrbi, chloroform thirty parte, and turpentine 
one part, liaa been found a most successful remedy, by con- I 
fining the [tatient to his room, and making him, at every J 
access of coughing, place before his mouth a small pleoe of I 
cloth, folded several times, and wet with a tcaspoonftil of the I 
mixture.t This remedy I have used with most gratifying I 
results, at the same time employing, between the paroxysms, I 
extract Iwlladonna and quinine sulph. internally, with the ' 
inhalation of diluted carbolic a<-id in the patient's room. 
ETHER IN MITIGATION OF THE AGONIES 
OF DEATH. 

1 avail myself of the reported trials of the late John C, 
Warren, M. D.,J "On the use of ether in mitigating the 
agonies of death," and his reasons for employing it in a free 
and decided manner. He says : — 

" I ani fully aware that the agony in the dissolution of the 
bond between the bodily frame and its spiritual tenant is 
not so great as it is believed to be ; tor, having questioned a 
great number of persons jiassing through the last stage of 
earthly esletence, whether they suffered pain, the answer 
has been almost uniformly in the negative ; ami on inquiring 
what sensation was experienced, the reply has been such aa 

• See Turabull's Manual of Dlseaeoe of the Ear, pp. 3J2-31S. FMla- J 

delphlar J. B. LlpplnooU& Co. | 

t Amarlcan pi-aotltioiier, .luly, 1876. I 

J Etherization, with Hargical Bcmarka bf John C. Wan-en, M. D., 

EmerltusProfesBorofAualoniy and Surgery UnlverBlty of Cambridge, 

Surgeon at MssrscIiu setts Genial Hospital. Boston. 
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to lead inc to consider it an undefinable sense of diecom 
The lutelUvtital faoulties appear tu tie so clouded a 
fliBed, tliat they areunable to take cognizance of theagitation 
wlikh L-onvtilses the phyaical organization. 

" Thi'i-e !ire, however, exceptional oases, in which there Is 
great bcHlilysufi^ring; and there is in all men an instinctive 
dread or tlie pains o^ death. If we lind the uieane of pre- 
venting or relieving these pains, the great change may be 
viewed without horror, and even with tranquillity. He 
who would experience a real euthanasia should not, however, 
tniHt merely to the virtues of ether, but should also have 
Bettled hli4 a(!(!ounts with this world, and be well pri^pared 
to Mettle those of the future. 

"In iUuslration of the practice alluded to may tie men- 
tioned the case of a lady, who died of dysent«ry in the 
summer of 1S4T, at the age of ninety. She had heeii my 
Iiaticnt more than forty years ; and during that time, bcsidee 
hea\-y domestic calamities, hml undergone a number of at- 
tacks of pleurisy, one of pericsnlUis, a severe and piiitracted 
bleeding from the stomaeh, with symptoms of muUgnant 
disease of this organ, tjhe was once dangerously poisoned 
by eating partridge ; moreover, by a fall she had a fracture 
of the neck of the thigh-bone, and soon after her restoration 
was attaokted with senile mortiHcation of the foot, from 
which, liaving suffered months of intense pain, she wholly 

" Very teni|)erate in her eating and drinking, and of n 
religious character, she was cheerful notwithstanding oil 
these visitations; appeared to enjoy life more as she grew 
older, went out freely, and made two or three 'excursions 
into the country within a few weeks of her last illness. 

"The dysenteric attack, whicli teniiinated her career, 
accompanied with syinptoiiis of unusual severity, was only 
relieved for a very short time by the use of opium. After - 
more than two weeks of illness, violent pain occurred in one 
of the feet, with discoloration, ending in gangrene. The 
pain of niortlfication suddenly ceiksing under the use of 
opinin, that of the abdomen returned, with convulsive 
twitchings of the limbs; and other remedies falling to miti- 
gate these symptoms, inhalation of ether was employed with 
perfect relief. 
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'' Frnm the first inhalation to the period of her death Ave 
days elaiwed, during which & considerable number of ether- 
izations were used, and with such efl^ct that, as i!oon as any 
autfering oeturred, she desired ether. In the intervale, het 
mind was clear; she arranged such worldly matters aa re- 
mained unsettleil, received the consolations of religion, and 
finally, under ethereal influence, her spirit imperceptibly 
took Itf* flight. 

" VrviSECTioNB.— An excellent use of ether may be made 
in regard to animal vlvigectjona. Thepeopleofthla country, 
ill common with their English progenitors, have always 
viewed the torturing of living animals for scientific purposes 
with invincible repugnance. Great has been the sacrifice 
of improvement in physiology and surgery which this aen- 
timent has cost the medical profession. Ether enables us 
to lull the sensibiliticB of the victim, tranquilly pursue the 
natural workings of the internal organs, and the changes 
which take place from experluientai applications; while 
the student of surgery can accustom himself to those gushee 
of the vital fluid, which, in the human body, are viewed 
with so much terror by the unprautiaed. Animals of any 
Biae may be etherized in a box, or by covering the head with 
an india-rubber sack, into which a mixture of ether and 
atmospheric air is forced." 

VrvisEciTioNS WITH Ethbb and Chloroform.— Prof, 
Schiff, of Florence, states : " In our experiment*', that is, in 
more than three thousand cases, we have adopted etheriza- 
tion with a view to preserve the life of animals ; and that, 
with few exceptions. Indicated elsewhere (Memoir on the 
Laryngeal Nerve), not a single case of death occurred. On 
the other hand, chloroform has cost us a considerable num- 
ber of animals when I have wished to push aniesthesia to 
its ultimate stage." 
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ACETIC ETHER (C„Hr,C,H,,0,). 

Acktk; ether in i^lorless, iinii linn iiii Ofrreeiilik- odur aiiij 
burning hiate, Siiet-iflc gravity 0.81); Iniiling jMiiiil I'li^JF. 
If kept. in eoiitat-t with air, ami hi the jireHeiii'c nf wiiler, 
fi-ee 8(*tic add Is formed. Aw-onlhig to Dr. H. ('. WihnI, 
In pigeons and i-abbits It i>i-<Mlui'eK pei-fect anr.m-ii.iiiMiiwi 
without as much previoiw utruggUiig uh wIicil sul|ihiiric; 
ether is used, and has the advantone over thut C'oiii[Kiiiiid ol 
lieing less iDtluTiunable ; on theoth^r hand, (te volutiiitjr Ik 
Ies9. No experimenter has eiriployed tliis ether im iiiiin to 
prodiuw iinfesthesia. 

FORMIC ETHEK (C,H,CHO,l. 

Fonnie ether is a colorlesa liquid, rei-ullliiff lln- n'lur of 
rum, iiiul having an agreeable tajite. Specitic gravity 
0.915; ileiiHity62.S; Ixjiling point 127''.3 l\ It ili>sn]v,'s in 
nine partrt of water and all proportions in aleolml. vthtT, 
fixed and volatile oils. Byaasoii made somn ox|irriiiiviit.s 
with it on unlmala, and found llint tiiis ether iU'ciiiii|H>seil 
Into alcohol and alkaline formiates thniugh the iilkaliiaof 
the blood. When inhale<l, il [uwerw the teni|K'riilure and 
induees asphyxia. 

HVURlOniC ETHER iC^Hjl). 

Hyilrliidie ether Is n I'liIiirle^H noti'iiitlnniiiiiibli' lii|uiil, 
linvlnu a [leintlinr I'thi'rcal "d'H' mid (aHle, soliihti' In ab^>b(^ 
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iiuU luiirly iiisiiEiilili' In wiiti-r. Tt ln>il» at IW-o F.; siiei'itir 
gravity or lii|uiil nt32°, J. 97m. JIximwmI ti» thf air and lifrlit 
it liberalt'H ioiUne and beeoiiieM liniwii, whii-L irrifiitt-s the 
noBtrilsandc-auws l^<'h^;^^|]ati^nl, mill is sniiiytiiiRw employed 

hy inhalation to hring the system under the inlluenw iif 
i'Hliiie in i-hnmic liniiichitl" imd iilitliii-iH. 

METHYLIC ETHER (CH,,>,0. 

Methy lit ether in a I'olorless anil very inHainnialile gas, 
heavier than air, of an opjiretwive mlnr. It Ik sohilile iit 
water, wood spirit, alcohol, and ether. A wiliirjiti'd wilutioii 
*ii reconnnvnded liy Hr. B. W. 
filled m"iii himwll'. mid fmind 
liiry HpiiHiii cM'iti'd in tlie lur>-n.\ 

iilijfcti'd lii il, iKCiiiwe il rn|iidly 
,:inil iiii iiei'Kiiiil of i1>t iiniileiiNtiiC 
III Dr. liiiiiiirdMiii'-:.nvii liuiid.-. 



ether, at 32° F. 
Rlehordnon, who expcrii 
that there WBM, no prelim 
fir elseivhere. The pulse 
theeia fvas perfect; yet li 
volatiiizei^ from its wnliitin 
mlor. Dr. Caller slates : 
I have Been the various uiewi etliers net iierteetly well, iir<)- 
dueing eoniplete uncoiiHcioiiMieMH un<l relaxation of niiteelu 
without either struggling or sickiienn, and without un|ilens- 
ant aymptoMin of any kind ; litit I cannot judge how far wui-lt 
resultH may Itave been due t^i the i|uullt1eM of tlie agetil> 
employed, bow far due to speelally skillful oreareFht admhi- 
iHtrutlon, or bow far to the wtale of the patients thenwel veH.''* 

BICHLORIBK OF JtETHYLFINE (C'H,C1,I. 

Biehloride of nielhylerie was di wove ml in 1840. but v.m 
introduced by Dr. B. W. Richardson in im7. For some 
yearx it has receivetl the fullest triuLs at Moortleida ()|ib- 
thalniic Hospital, London, where they now use, alnnmt 
exclusively, sulphuric, ether. Withhi the two years' trial of 
the bichloride of methylene in the hospital above referred 
to, two deaths occurred without any indieulton of danger 
from tile .state of the pulse or hitirt ; in tlie last insilaiiee of 
death, it oecun'ed from the exhibition of ime draeiim and a 



*In speelflp gnivlty, bolUns jHiliit, etc'., w« linve rolliiv 
Allen Mflfor'a ElemenW of Chemistry, Part III, Orsuii 
{[iOnilon: Lonsraan, Circen, Render it Djur, fmirlli pJl 
Prof. MRlBi-ir? Nnlloiiiil TilFpciitntnry (PlilliulPlplilii; 11 
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h;ilf lit" luetliyk'HB to a healthy Bailor, aged twtiity-s 
years. It has been employed iiot only in short operatlous, 
hut aUu in such operations rb ovariotomy. " Of thi» agent, 
Dr. Jones,* nf Cork, has had considerable experience, having 
iweii It eonstautly for all minor operationa in hospital and 
private prautlee fur over seven years. Hard driiiken oroM 
tipplers bore this form of antestiietic badly, and on some 
occasions he has been alarmed and compelled to desist from 
itii administration ; he also found it t^ be dflngeroiis ia ol<l 
cases of chest aflbction. Uis mode of administration was 111 
a I'onical gauze ba^; hne<l with flannel, and containing a 
small siwnge." 

Mode qf prvpai-alion. — Bichloride of methylene ia both 
difficult and espeuaive to make. It is preparetl by heating 
one part of ineHiylie aleobol, two parts of common salt, and 
three parts of .-suliihiu'ic acid, and passing the gas through 
water into a glass gloiie, into which chlorine gas is conducted 
at the same time. The globe is drawn ont below so as to 
form a thin tube, which passes into one tubulure of a Woulfe 
bottle, the second tubulure being connected by means of a 
bent glass tube with a second Woulfe bottle, this second 
bottle being placeil in ice ; the other tubulure of this suconU 
Itottle is connected with a flask cooled by means of a fteeziog 
mixture. The liquid which is condensed in the Woulfe 
bottles Is chiefly cblorofonn, while that in the flask Is 
almost pure methylene diebloride, or bichloride of methy- 
lene. 

Bichloride of niethylene is a colorless fluid, having an 
odor much like that of chloroform. It is plea^nt to inhale 
as a vapor, and produces very little irritation of the fauces 
and air^i>HHsages. Its specific gravity Is 1.344, and Us boiling 
point 105° F. From its easier evaporation, it requires tn*T 
administration than chloroform ; and because of its denser 
vapor, less (luantity than elbcr, 

I had a small quantity of it prepared by Dr. W. H. Greene, 
a competent chemist ; and even with all bis care the speci- 
men contained chloroform. Its boiling point was 105° F. 
Bichloride of methylene has no action on test-paper, is 
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soluble in alcohol niul ether, and is fi'Cfiueiitly mixed witb 
other ethers in England, this lieing easily recounted for by 
the diffleulty in making it, and ita curt. These various 
mixtures give us a clue to its unequal character in regard to 
safety, in the hands of different experimenter». Tta vapor 
has a density of S.012, and burns witli a hrljzht flame. It 
has been tested by the late Dr. Washington Atlee, who did 
not find it as satisfaetory 08 his mixtiireof ether aud chloro- 
form. Six deaths have occurred from it« use. There is no 
doubt that it hns nmny of the dangerous qualities of chloro- 
form, as it belongs to the same chemical fomily, and death 
results from, syncope, with dilated pupils. 

The bichloride ofmethylene is employed ii 
Free Hospital, of Londou ; and the otllcer ii 
antesthetic states it to be very satisfactory, 
of ap{taratus is uned for its administration, 
from tliis agent Is two in ten thousand, < 

As I have stated aiiove, tlie '!trnnpci-t odviwate for the 
bichloride of methylene or pliloromethyl is Mr. J. Spencer 
"Wells,* who believes tlint witli this agent he has had all the 
advantages tit complete amesthesla, with fewer drawbacks 
than any other; this is his exijerieiice of five years, and of 
three hundred and fifty serious operations. He gives it 
dilutedwithair by Junker's a|)paratus, and, from his doubts 
of Its composition, we susi)ect what lie employs to Iw a mix- 
ture of methylie alcohol and clilorofomi. These are his own 
words: "Whatevcriniiybeitsclieiiiiealcomposition.whether 
it is chloroform mixed with some spirit or ether, or whether 
it l9 really blehloride of uietliylene, I anx still content with 
the eflfeets of the li(|uid wild under that name." 

Dr. Taylort also states that "iiiuixtui-eof chlorofonn and 
ether has been sold as bicliloride of methylene. On shaking 
this mixtuj-e «lth water, the chloroform is segiarated and 
siuks." He rcjiorts tliree deaths from this agent, ajid the 
aU^»tlnn, therefore, that the vapor possesses any greater 
degree of safety than cliloroform in suiyical practiee, is pot 
supported by facts. 



fl« AIlTIKH'IAl. AN.V>#THKl-TA. 

t'ASK 1. — A deatli ft«m bk'lilurkU' of iiietliylt'iit.' took j^ 
iilth(;I|»wii.-1i'HnKpit;il,EngIand,wliU-liafl)>rdMnr( 
illuMtratiiHi iiC tlic iflative nufi-t.v of that drug ami of e 
The jiat it'll t wns liftj-slxyearsof aKe,ai»<l was to have h 
iii-ci-oscd Iviui' removed from Ilia leg. He wuh firet g 
theinetii.vli'iif.wliidi MILS cliauged for ether, for some cau** 
.which is mil i»liilwl,iiiit\vliiL-h may have Ih«u some aiarmiiin; ' 
symptom [iroiliu'ed liy tlie' methylene. Having ttil^eu the 
ttber with Malety iintii aiiiestlicsia waa obtained, the opt'ni- 
tion was iinK-«Hled with ; Ijut, tlie patient being alloweii to 
wake too soon, tlie methylene Wiif again reeorted to; in 
tlfteen Beeouilw lie was dead. No pogt mortem examiuatioii 
was made, liut some Ingenious peraon hazarded a jjueas tliflt 
there had been unobserved apoplexy ; aud tlw jury, liaiqiy 
Rt any allernative except condemnation, adopted the hint, 
and voted the death accidental, and the medical officers free 
of all blame. A must luisatiafaetory case in all Its aspccta, 
undoaewlilchMliouid pleafte the medical otfleera Inculjwted 
leas than any one else ; > such a tiitallty may be hidden away 
by such a verdict, but no one can he BatiwfSed, without evi- 
dence, that the case was not one of antral lietic ma nahiug liter. 
— Medical l*rcm, London. 

Case 2. P/iamiaeeufical Journal, 1871, ji. 87.j. Male, tei. 
forty. Given during an opei'ation on the eye ; I'esult, death 
in five minutes. J'ost mortem, congeBtiou of tlie lunp*. 

Cases. P/iarmacevlkdlJoumal, iB71, p. S75. Male. In- 
haled 5Ibs,' result, death rapid. 1*081 moi-lem, no siiecial 
l>ost mortem ajipearanceti. 

Case-*. Lancet. October 23d, IBlil), p. 582. Mr. Marshall. 
Male, wt. thirty-nine; .i'*"*' The nitin was sitting In a chair 
during the time of adniinislrallon. aud preiuiring for an 
operation. Syniptonif*, pupilw Mii«:hliy dilate^l ; no wtertor or 
llvidity of countenance; result, ileutb. 

Case 5. One of tlie most ]iaiiifid caHe^^ of death from the 
va\Mr of nietliylated ether occurned in the Birmiugtaun 
Uo.'ipituI, Kiigiand, under Mr. Tail. A luilient wae about 
to undergo the oiniiition of ovariotomy ; five drachms of 
ttietliylaled ether In vui>or weiv administered to her on a • 
fold of a towel, by the resident medical officer. The pulae 
suddenly Htopi>ed, tlie pupils beetkme dilated, and respiratiMt 
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ceniied ; ail eftbrtH at reftorulliiu were fruitltwe. On iiisjiec- 
tioii, tbc lii'iirt a)ul ull tbe otiier orgatiM were henltliy, except 
Hit- ovary.— Lancet, July 5Ih, 1873, p. 23. ' 

IODIDE OF BIF.THYL {VHJ). 

Tliis (-i)iii]iiiiiii(l was di.-icovei'ed by Dunmtt and Pellgut in 
ISai, and i» made liy conibirun/j; phoapUoruB, Indiue, ami 
methylic alcohol. A safer and iiioie ogrvt^hle preparation 
of It in made, a<'C(irdiiig to Wmiklyn, by mixing iodide of 
poltwitluni and anhydrous nietliylic alcoiiol in u retort, in 
equivulfnt )ii'0)x)rtloua; dry cliloriiic giis is jiasHed int^ the 
Biixture, wbleh is then distilled, ami the distillate agitated 
with wattT and rectified. 

Imlide of methyl is a enloriess liquid of an ethereal odor. 
8i>e».-iflc gravity, 2.1fla, at 32° F. ; it boilt. at 110° F., and 
bums with diffteulty, giving oft' violet lapow. This agent 
was |>roi)()Ki'd in IS(W Ity Dr. B. W. Rieh!irtl«on aa an anies- 
tlietie, but wasfoundbyhiiiiivndliy Prof. Kimpsun as unsafe. 
It has iM'en recommended us a local amefthetic in ci 



AMYLENE. 

The viipor of thin liijuid wuk iiitrodueed by the late Dr. 
Snow im a suhrttitute for the vapor of chloroform. It pro- 
duce a 10!<w of sensibility without eauning conijllete coma or 
Btupor. Its use has already led to at leaht two deaths, njid 
Is, aecording to Dr. Taylor,* not so safe an agent as chioro- 
fomi vaiMir for surgleal purposes. The only uppearauce met 
with in one fata! eaae wan an eiiiiihysematoua state of the 
lungK, or excesHive dilatation of the air-cella {Medical TiTnee 
and Gazelle, April 4Ih and 18th, 1857, pp. 382, 3KI), and in 
the other a distension of the right ea\'itiea of the heart with 
dark fluid blood- There was no congestion of the brain, 
and no wniell of amylene perceptible In the body. — Medical ' 
Timrf tiiifi Gazette, August 8th, 18-57, p. 13.t. 

BROMIDE OFF,THYL OR H YDROUKOMIC ETHER 

(f,H„Br). 

Bromide of ethyl |C,H„Br), or "hydrobrnnde ether," i 

colorless li<iuid, with an i4,'reeable odor; it bolls at about 
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P.? C. (105° .8 F.J, liaa a ileiudty of ].4Ii) at 15° C. {59= F.); 

e boiling point and density are, tlierefore, iatermediale 
L between tiioae'uf chloroform and ^^ulphiiric etlier. 

Properties. — Transparent and colorless liquid, heavier 
r than water (Serullaa) ; specific gravity 1.40 (Lowig), 1.4733 
at 0° (Pierre) ; vapor density 3.754 (R. Marchand J. per cm. 
188); very volatile ; boilin^c point 4()°,7 C. wlien the baro- 
meter stands at 757 mm. (Pierre); ha^ a strong ethereal odor 
and pungent taste (SerullaH). According to Lowig, itcitaete 
is strongly and disagreeably sweetish, with a somewhat 
burning after-taste. The vapor, when inhaled, exerts an 
antesthetic action, like chloroform (Robin, Compt. Rend. 
xxxil. 6Ci)). It is sparingly soluble in water, but mixes in 
all proportions with a/coAoiantl ether. 

Deoomporitione. — 1. Vapor of hydrobromic ether passed 
through a glass tube at a low red heat is resolved into ethy- 
lene and hydrobrniiiic acid gas. 2. It burns with dilHeulty, 
with a beautiful green fiajtie, which does nut i^moke, a 
[.strong odor of hydrobromic acid being at the same time 
evolved. 3. Itlanof decomposed by nitricacid, oilof vitriol, 
or potassium. 4. With ammonia it yields hydrobroiiiate of 
ethylamine. 

Bromide of ethyl absorbed by the respiratory passages 
produces, according to M. Rabuteau,* of Paris, absolute 
Husesthesla as rapidly, or even more rapidly, than chloro* 
fomi. This result has been established with fi'ogs, rabbite, 
dogs, etc. After Ave niinutes' [Bometimesafter two minutes') 
Inhalation, by means of a sjiouge saturated in bromide of 
ethyl, dogs were completely anesthetized ; the animals 
recovered more rapidly than when chloroform was used. 

Bromide of ethyl is not caustic, nor even irritant, when 
compared to cblorofomi ; it con be ingested without diffi- 
culty, and appliHl without danger, not only subcutaneously, 
but to the external auditory meatus and to the niucuusmem- 
branes. In this respect it is preferable to chloroform, which 
is very caustic, and to sulphuric ether, of which the ingestion 
is nearly impossible. Introducc<l into the huiuau stouMicb 
in doses of from fifteen to twenty drops, bromide of ethyl 
does not produce aniestliesla us when absorlied in suRieieiit 

■CUinptegReodus, vol. IxxslLl.p. ISnJ; Phunn. Jotirn. ]iiii] Trana. 
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quantity by the resipiratory pastiager- ; it soothe » pain, tends 
to Induce sleep, and does not dit^turb tbe uppetite. 

This hydrobronilc ether is spnriii^ly soluble in water, auii 
water shaken with it acquireH a pleasant taste and odor; 
fitogs placed in water bo saturateil umlergo antesthesia in 
ten or lifteen minutes. It 1b eliminated nearly entirely, if 
not completely, by tbe respiratory passages, whatever may 
have been the mode of altsoi-ption ; at mo«t, only traces of it 
are found in the urine when it han been introduced into the 
atoniach, and an extremely small quantity can be detected 
in that secretion when it has been inhaled. Bromide of 
ethyl does not decompoae in the organism to form an alka- 
line broiuitie. Bromide of etliyl is an anwstliettc agent, 
poasessing properties intermediate between those of chloro- 
form, bronioform, and ether. 

Iwasthe ttrst to experiment with this ether njKin man. It 
was prepared for me by Prof. J. P. Remington of this city, and 
subsequently in larger quantity by Dr.W. H. Greene. This 
ether was discovered by SenillaH in 1H'2~. It is pniduced hy 
action of bromine on alcohol in tlie presence tif phosphorus. 

The method which 5Ir. Remington flrat employed was 
that of the celehmted chemixt De Vrij, by distilling four 
parts pulverized bromide of potaswluni, with Uve parts of a 
mixture, of two parts strong suli)huric acid and one part 
alcoh<)l of ulnety-slx per cent. Tbe Professor then made the 
second sample of hydrobromic ether by ft modification of 
Personrie's process, replacing the phosphorus by amor- 
phous phosphorus ; but we fbimd that the preparation had 
aphoephoric taste and odor, and contained minute particles 
of amorphous phosphorus. This amount of phosphorus 
produce<l brain disturhunee, and a peculiar odor of mustard 
noticeable in the breath of those who inliule«l it. 

My first experinifiit waw with a small quantity, and subse- 
quently I used twejity-two ouncew. I found it was colorless, 
with an agreeable odor and pleasant taste; the boiling point 
40°.9C., and its density heavier than water. When inhaled, 
it prmliiced more of the agreeable effects of cliloroform, and 
did not increase the pulse over its uornuil beat, wliilst its 
action was very rapid. In the second state (bee 
ether first pi-epared was not pure, i. e., free from traces of 
ihpflphorus) it caused an intermission of tlic pulse every ^ 
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Tlinf teuniHiou fills wci'c flrtdtil to a j>iiit iif 
' water, miil lliey nank to tlie Imltoni in glolmli's ; jluU u^wu 
iH-'iiij; uliiiken, they were in jwirl (littu«eil without iiitiducing 
Bny cliaiijre in tlie eoitir of tlie water. A inrgt-Mijjoii lively 
ftyiKWiis tlieii pliieeii in this jiinliif water thus dhuvfitHl, and 
Iieiii;nieiiuuien)ii!-eiide!LVortit"get out of it.unil it ret|Uire<1 
twenty iiiiiiiiirs liefovc he Wfin fiiily uiitier itH ilitluent*. 
TIm' iuuesthetii- effect waw niiiwt profouini; even liis lieilrt 
eoiilii junt Lie felt making u most feeliie ff!i>rt, iiiid his respir- 
ations eiitii-ely eeascd, an far lis I could judge; lie was per- 
ftetly relaxed ; the extreiiiitii-s became a livid-i-ed eoldr, aiid 
a|i|)an.'iitly lifel»«, niirt no iiiiielilng or pricking was telt by 
liini. After tlie frog had liien removed, he remained in this 
state for (ifty-ei(rlit miiiuit«, and tiien liegan to nmlie some 
sligllt movements; and, wlieu the Iionr was uji, was al)Ie 
_ U> move about in a languid manner. 

made the following exiioriinent with it iu the ear: — 
L teaM]monfid was mixnl witb one of glycerine and vat«r, 
was placed in the ear of a imtient who was suffering 
otalgia. TItc patient f<tate<l It gave her xome pain, 
*tith a feeling of heat ; hut tiiese sensations so<in jiassed 
r, and lier pain was i-elleved. No inflummation or eaua- 
Jic efleets resiiltiii from itM use in tlie auditory canal, whieh 
was .verj- Irritable. I nttenijited to use a small quantity of 
eldoroforni on eotton in llie same ear, liut it could not he 
borne in eisntact even for a few Hcconds, it caused so uiueh 
dislrej-H and irritation of the parts. Atliird uwe of it was liy 
inhalalinn, on ft patient about to undergo a luflnful operation; 
it induced a HUghtfeeliugofnaUKea,aud she waa very rapidly 
briiiishl oniler its InflncTu'e, and It diii not produce tlie In tw*- 

■ I'lii ■;. I i i.i-in i!ic mouth, triturated 

V ■■ i _■' ■ : !■ ■ ■ ■■ V, ni- a Hinall portion of 

sj 1.1. I'd ,1- 1 1 I- - -i-h !■■ .iv HT than water, and it* 

elleel upi>n liie iinir<iii- nicinliram- is slightly irritating If. 
not given ].voiM'rly (nLixcill, as 11 [iiiKiuces a feeling irf 
mill, and, as usual, eruetalion of gast^ous ether. 
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Illuii'tlicHoritliinKefRftHdftliebromiiJeHiiii tlif hraiii, aii<r 
tlie siiuic t'ftectM in n-lieviiig iiendache, iiU)^ii); in tliecaiw, 
or tliinltiiti uurluiii, i. (r.,wli('ii tlici-t k^iiuiierintint'ntorguiili- 
cliaiijte 111 tllc «ir. It liiiK hII the propwIieM of MUlpburii'- 
etlier in relieTitig <i)Uc, Hiitulence, and hy^tt^i'iu, also aHthnia 
anrt spiiKniodic eoujrii. I liave employed the hydrobromie 
etlier liy iubalution, iiud an iiitra-tympanul injected vapor 
ill a number of case» in tinnitus aurtuni, where, in tbe nrnet 
(if the cases the noises were of a neiToUM fharacter, i. e., the 
rcKUit of fmictional disturiianee, willi sueeess ; hut as tbe 
§Tent majority of these (■ases of tiunltuH arise anel are itept 
tip hy an altewd coniUtioii of tbf iniiblle ear * the result of 
eseessive secretion of ceruiiien, l)b)od, inut-uw, or pus, tliese 
latter eonditious iiiuwt he relieved hj- local audjrfuenil treat- 
ment iu eimjunetiou ivilli tbe bydrobroniic ether, et*. I 
prefer the hydmhi-omii' other to nitrite of auiyl or liydi-o- 
l>roiidc acid, tliere hein^ leaii risk tbaii with the Hrhit, and 
because of its ha\nug yielded better rcHults than tjie aeld in 
my hands. The following cases will sen-e to illustrate its 
ad*-antuge over chloroform as an antesthetic, and for the 
relief of tinnitus before referrwl to. 

Case 1.— March 15tb, 1878. JuniatBW.,aged e^hteen, resi- 
dence Pennsylvania; fat i I er living; mother died of cougest ion 
of the bntin. General health good ; both ears uffected ; ear 
most affl'ctcd van the left ; duration, three years ; presumed 
ctkuse, cold ; lived near a damp mill ; has &lno Huf&red from 
Bcorlet fever and measles ; has no pain in the eara, but has 
a ruafling and pumping noise in her bead. The only treat- 
ment which ftiie lias had prior to visiting me, waa wafihiug 
out by syringing the ears. The meatus of both sides were 
free froni even tiie normal secretion of cerumen ; memtfrana 
tympani of liotb ears opa<iue, dull, sunken, and without any 
lillbt sjHit ; eustachian tuhes narrowed ; pharyngeal orifices 
Bwollen, and the awoUeii nmcous membrane on edges dls- 
[towed to close the fauciai opening ; nostril of the left side 
i-wollen and collapae<l. Hearing distance of right ear, four 
feet with a watch of thirty feet; hearing distance of left ear, 
seven inches with tiie same watch. Stopping the ear pro- 
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[duces dizziness; is subject to vertigo frum sli(;hl i. 
[ Has chronic ptiaryngitis. 

DlagnogiB.^i'hToviie cfttarrL of middle ear uud tubes, witli 
[ congestion of labyrinth and seniieireular c-aiials, etc. 

l^eatment. — Careful use of eustneliian ciitlieter to inflate 
middle ear to remove the mucus; atteation to throat by 
means of spray of carbolic acid, extract of piuus caiiodensiB, 
etc. Used bromide of potassium for some time without 
much etTect upon tiie noises, but with au improvement in 
the liearing of the defective ear to double the hearing dis- 
tance by the 2Tth of March. The alkaline treatment was 
then changed to extract of belladonna, ergot, and liydro- 
broniic add, which was continued \intil May with leas 
vertigo, but the noises continued. As her memory was 
more or less affected, the treatment was then changed to a 
solution of phosphoric acid as a lemonade ; the eustachian 
tubes were touched at their orifices with a solution of nitrate 
of silver, of forty grains to the ounce of water, by means of 
the author's eustachian foreeps, and tlien mcdiciited and 
washed out through t)ie nose by a solution of chloride of 
sodium, Tiie hearing further improved to three feet, and 
the whole condition of tlie young person was improved; 
she had, however, still tliewe noises. During May the spray 
Of chlorofonn, nitrite of amyl, sulphuric ether, nud hydro- 
I tromic ether, were all at different times passed into the 
I middle ear by means of the eustaciiian catheter, and were 
I Inflated fl-eely by means of Politzer's air-bag fitting to the 
I orifice of the catheter. Noue of them even improved or 
I relieved the noises except the hydrobroniie ether ; when 
' fully under the infliieuce of this agent the noises all disap- 
peared, and after the effects had passed away she liad not 
the distress in lier head or heart which she had under the 
influence of chloroform, neither had she the disi>owitiott to 
faint which was produced by ohlorofomi. Her recovery 
ttora the aniesthetic influence of the hydrobroniie ether was 
prompt and complete, wliile it required fully one hour t« 
recover fi'om the eiilorofomi, after which, for a whole day, 
f she felt faiut and distressed. 

CAKii 2.— April, 1878. T, L., ageil fifty-seven, of Philadel- 
ihia, a geutleiniui of means, who hus suffereil from pericard- 
witlt irregular action i»f the heart, :ils(> willi flatulent 
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tlyspeijsiii auil dirttreaaiug paius in the lower boweln i 
rectum. He has had to resort to lar^ doses of aiiodyues, 
with carminatives, for relief, niid has had to be plactd, at 
times, under the luflueinje of sulphuric ether aud chloroform; ' 
but the former agent always, from tlie first, caused great 
distress, clnmmy skin, and eough, owing to oppression fol- 
lowing their Use; with the latt«r, by distress in his head 
and heart, and iulense throbbing nf the vesaela of the brain, 
I placed tills patient three different times under the iud ueuce 
of hydrobromic ether, with entire relief to his pain and less , 
distress of liis heart, and more rapid elimination of the drug J 
from his system. 

Case -?.— September, 1877, Jas. W. H., aged twenty-one, 
a mechauie, while making some alterations in my house, 
had been suffering with acute periostitis of the Jaw, and, 
owing tu exposure to cold, the inflauuuation becanie so in- 
tense and distrerwJDg that he had to give up his work. On 
examination it was found to involve the antrum highmo- 
riasum, anil I feared pua had fonned in it. I proposed at j 
once to extract the tooth, and cut down to the bone; he w 
very timid and nervous, heart irregular aud pulae fluttering, 
and desired to have an antesthetie. Fearing the effecta of 
chloroform, and the long period consmned in such cases by 
the administration of sulphuric ether, I pi'oposed this new. 
agent to him, anil he agreed to it. I placed upon an AUis' 
inhaler f5H.i of hydrobromic ether, and, although he breathed 
it with great irregularity, in the course of three minutes he 
was fully uuder its influence. I extracted the tooth, and 
cut through the bone into the antrum, which incision was 
followed by a free discharge of blood and pus without his 
evincing the least indication of pain. His recovery was in 
about the same time as was consumed in the administration, 
and it was so complete that he was able to resume his occu- 
pation after an hour's rest. He had no vomiting, not even ' 
nausea following it. 

Case 4.— BI. P., aged twenty-threeyearH, student of medi- 
cine; health perfect, pulse sixty-eight, respiration normal, 
not at all nervous. On an empty stomach, inhaled, by an 
AUis inhaler, fSHss of hydroliromic ether, producing com- 
plete ameetbesla lu two minutes and a half; pulae not 
Influenced in the least, temperature normal, reapmUon but 



AltTIKIl'IAr. AN.l-xrHKH!A. 

>tliglit[y utcek' rated. So ('i>tiii>leto wjw tlie iuiliit'iii'i' nf tile 
uiiiesthelic tlint the ciinicafoulil he fnuohmlwitli tin.' tiiisjer 
without uitiHinjr mntiim of the eyelidw. Rnnriiin loiiilly. 
From the time of (Useontimiiiin the aiiraiiiistriitioii to I'om- 
ptete conscioiisness j'««( /u-o mlnufes, po that he v.un nhie 
to walk and talk coherently ; hail, lifter risin); fi'diii the 
pecuniiient piwlure, slight voiiillhiK of imiciis. 

(.'asb 5. — With two ilrachniMof hydrobrouiif ether com- 
pletely anresthetined a child of six yearn of ajre in about 
three minutes. While ftilly under its infiiieiu'*.', slit up both 
eiinalit'ull ami Introdueed lltiwiiiun'M jirohen, without evi- 
denfp of pain; consetouwieMN returned iiiiiiiwHately after. 
The ether was withdrawn during theo|jenitioii; nii vomiting- 
or other had HymptomS. 

Case 6. — After.the aihuiniatratinn of aliout four (liviehniH 
of hydrnliromlc ether, AtUs' Inhaler, secureil HuHiHent iintpa- 
thesia to lacerate a mift catanict in a<'hlld thn'eyenrHiif age. 
No other aniesithetic during the operation. Xo hiul synip- 
toin», mi voniitin{f, and rapid return tu conrt<:iou9news. 

Case 7. — Achuiiiistered to n woniiui, hy Ailis' iiiliuler, 
hydrohroniic ether. This patient wae feehle, Imt heart nor- 
mal; subject to bi'onchial aHthniu; stomacli wa.'^ fortuiiateiy 
empty. Complete anajstheniawasinduceii in three minutes, 
and kept up for live minutfis, during removal of eystic tumor 
from her head ; after operation tliei-e was slight vomiting of 

Cask S.— A woraim, aged twenty-live, with a pvi'uHar 
hyper-HeuMitiveuenH of the whole alimentary tnii'f , with ex- 
cessive torjiidlty of the bowels, retrovei-nlou of the uterus, 
and neuraJgiu of the splani'hnic nerves, with dreadful suf- 
fering. With a little less than one ounce of h.vdifihriimio 
ether there was produced complete aniesthexia in foui 
miuutes, long enough for placing of a pesMary Ui relieve th« 
alwve Bympt<mis. During the admiuistratiou the pulse was 
hut slightly accelerated ; return of conseiousneHs was accom- 
panied hyexceKsive gagging and vomltlngof large i|uaiilitle« 
of mucus, great burning in stomaeli and thrmit, severe 
headache, c<fld perspiration, weak and rapid pul-i', all of 
which continued for twenty-ruur hours, with iin.iv or less 
severity. Both suipliurii' etiier inid chlororoini h:ul pn'vi- 
ollwly, on wverni oecasious, produi-ed -iniiliir svnipliinis, 
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but 11(11 sij Mi'viTi'ly. Sliiny of tin.' distressing syiiiptoius in | 
tills LiLSft were owinn to tlie pwuliiir KliifrgiHlmeBS of t!ie 
intratiiicM, due t« tlie irritiitlon wiuhciI by i-oiigratiou and 
cbaiitrc oF [loijitioii of the iitenw, iiiid thin esit'iuliiijr to the 
ovarii's, and passing iiii to the sensory nervew ul' that oi'gau, 
thuTK-e to the iit'r\-e eeiitrcH, wlifin-e it waw retleotwl liowii 
to the s|il!iiH'hHicH. At the lime tbi'y are tbuM exeittd, and 
siniiiltiinei)iiMly witii tlie arrent nl' the jh' r wild tic iwtion, the 
blom I- pressure riaeH 1u the aurta and iti4 brandies, rroni the 
biood being driven out ut the intestinal ventieiH by their 
con tract! I) u. In Mii(.-h caseii largi' ibiMcs of iipliiiri would be 
the itest reiiinty In pillw of one gi'ain, twice a day, witli liot 
fimieidulitiiis iiviT tlie abdomen ana laxative. I 

Cas): II.— C'liild thtee years old, and perfei'lly lieallhy; I 
had liii.'i'iiiti'd soil iwdiLtf by running into it a piiinteil pleee \ 
c)l' \vi)i)d. Two Nli^tlit s|irIuk!iiigH of liydnibroniic etiier on I 
a iiapliin Mufllcientiy reJaxe<l the |HLiient, and pnalui-ed hik'Ii 
temporary anie»tl)esia ax to penult touching of cornea and 
tliorougli examination and rititciiliig of tlie wound, and fiiil 
examination of i'aucif. 

Cask K).— A[ni-<'li :Jlst, ]8T!). Dr.Wm. M. A., a>t. twenty- 
three, was Hiiltiriiig the intense jMiin eansedby at'uruni'ulouH 
al>scess in Ilie anterir.r wall of tlie meatus audltoris. He liad 
uat'd leeelnn over tlie same ri^ion, and liad lost a iimslder- 
able amount of lilood; hence his eouditiou was not the \\e»t, 
a« he waH weaheiunl by tlie li»is id' blooil an well as liy pain. 
A(hiunintered hydrobi-omic etiier upon a towel. 

"A small i]uantity of liydrobromlc ether waf placed on a . 
towel, and by taking long inspiratiouti, and expiring in the 
name niainier, I wiu* very wion under tlie I'fFe.lw; r eould 
hold up tlie tiiwi-l to my fair lii> I'mji:' i . :Lii'i my hands 
ilro]>pi'd down lo my sidf. Dr. Clin ,— I ■ ■ ■ ■:! i luii UBeil 
Ihe knife: I i-ould feel it gride a> h.' .1 ' :i' : |n rieiieed 
uopmn. i do not think there wei- n i.i.ii I-- .; ■ .iiseioua- 
uetis, as I could see ami hear whiit was ^oiut; 011 iiround me. 
The hydrohroniic ether did not have the luiKty wiiell of tiie 
Kill phuric ether. I liad if ftfu taken iIih ether for |iurpoKesof 
experiment, and when I came out r mr.-; ;iiv.;iy-- h;id head- 
ache for Biime hours after. The iiin ■.'ilii-onde 
etlierin myeiise.after the fiivt ii\-' ■ nidiing." 

Case 11.— O. K.,aBi;d twenty yiai- : ii'.-ii-- ..i i-n laohry^j 
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<■; Iiilialeii fjiiona towel; when under theinflof 
t llie liydrobroniie ether hands fell to side as witli Dr. i 
btilie ISO iiftiT operation, and before 100, and after first five 
R|li>lj|rnt1oiiH KiO. Mtood up after operation (I. e., opening 
f And putting in u tent of linen), and t^aidhe felt the cut — the 
(inlilat^el— but no|iain; and after ni a vtug about, felt nothing 
frimi the etiier. No sickness nor giddiness. 

(Uwia 12,— Mary Adams, ret. twenty-fire years, single, was 
MiltlVi'liiK from tbe j,'reat deformity of synmietricul H 
|i liytrc nii!i' ou botli ears, a» may seen by li)!;ureS. TheyM 




111 i'niiiovtdBi\ \ear''preMons Imt bad aRaiu i-etnmed iif 
...uwwl'i/i! A«thetuniorsinMilM.d tbe whole of the lobe 
%UVl IWf I "I" ""^ helix and aiititrajius, it reiiuired tediou§ dia- 
' wiUlli I'l wve all the skin and ^et rid of the fibrAis tumor,* 
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wlik-li wii« iilnn»«t lis lianl iih cartiliittf, lui 

The jMiIiuiit wiif* under the infliicin'c nf - 

line hour, and ei^'ht iiiiiu-tTi wori'i'iiiiilnyi't 

tdie ]»t«w(l more ([uii'kly iiiiilcr thi' iiiftui 

Ijroinh" fther, mid tlic cipcmtinii wiLs rm; 

hiiur, stiU'hing Hiid (■vi-rythintr, ivith ihi' 

«r the Hher. The iiidsJoiiH bi>th hi'nk'd 

anil the patient haw nii ti|)]>«iiraiH'<' "f t\n- defiiniiity, with 

lK>tli eara of amallei'HixL' Imt vvry iiiiiiiral iiiiiicaniiife. 

Cask 18.— Mari-hSith, iHTlt. Sunn- imlient, Mary Adam w. 
The opemtiim wrh perFdmud liy Dr. T.. Turiibiill, ussisti'il 
by Drs. Aiigney, SaiiLuel R. Sterling:, anil C. S. Tunibilll. 
Tht'wwcwaMiMrefiilly walchtil, in urder to test Uieinfluenci' 
of the hydrohroniiit ether on the ijul!«e, re«|>ii-iition, geuerid 
eomlitloii, ete., of tlie woniiUi. IJetVire tile o[)erutlon Ihp 
pitlHe waH 100 and tlie reitpinition 28, Imt this was somewhat 
exeenHlve, and wh." dmibtleiw eaii«eil liy the [mtient running 
up' mill down two HlKl'tK of Htuirrt m'vi'ral thiies ,(nst befoni 
the hydrobniniie etiier was given ; her nornuil puise Is T2, 
and reBpirotioii 20. Dr. C. 8. Tiirnhii!! nuniti'd IfiO for first 
minute, IfW for the fourth, HiO for tlu' -iNtli. H>il I'ur t'if-lilh; ut 
the HJsth minute the attplration w:is Ml; IVum The Hfth to 
tenth ininntelhwe wjiMmuseular rij-idity. I'lilse ul twenti- 
eth ndnnt«, S4 hee-te in minute; twenty-two mimitt'N, Ml; 
tweuty-Hve minut«», IIX); thirty minutes, 96. Head and 
face were cold, and tlieri; wa-* mmii: iHT»pinitioD after the 
ether' wiiH withdrawni. Blie said she felt no ])ain, although 
at times there was a state of muwuiiir rigidity; tiie iwtient 
alHo ntJited that wlie diil not feel so Imdly after this ether 
bod lieen withdrawn as she did after she toolc the sulphuric 
etiier, on the prevlons occasion, for removal of tbemunelilnd 
of tumor tnmi the other ear. The bydrobromlc ether was 
given while the woman was iu a sitting posture, and slm 
WB8 able after itH removal U> take off her .uhoee and go to lied 
without any asHlHtance ; she wiu»%ot able to do this after 
the other opi-ratlon. The pupil!< dhl not seem to be influ- 
enced. '^NHCcond operation tool; one-half the tlnif of the 
Hret. ' * 

Case 14.— MIhs E. tl..a;t seventeen. It was nnlieed, Jlur.-h 
16th, ISTil, tliHt the walla of esti'iiiai mentiiH were slightly 
I ftiynlle n, bnt there wan no |iftin ; and on ISth tXmineg 
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hh iliHgnosed juut within external iiie»tii.s, wliieii 
leli dvs'olleu that eveu the smallest mjicc-uIui]! could 
not be introdut^ed, there also Iteiiig coiii^ideiable piuii. Ap- 
plied in the extt^nml eiir a piece of cotton sntiirated with warm 
wiueof opium, and directed siwne to be eoutiuued every few 

L'hours, with applications of elotlia wrung out of liot water. 

PSuring the' time for the iiext three diij's she suffered very 
aiiuch, wlien she again pre»<Mited lier^clf at the clinic, and 
i iinniediatt^ly given, by inhalation from a folded 

\ towel, fjij of liydr(.)broniic ethfr, under the influence of 

Iwhicli she parsed without the least difticufty of respiration 
r any muscular resistance whatever; the time occupied 

ftdid not exceed three minutes. The etlier was now Huspended 
Jand the absoeaa opened by Dr. L. Turnbull, the incision 

Itteing made down to the bone; the part bled very freely. 
l~Seniorrhage was encouraged bj- injections of warm, water, 

I when the patient recovered consciousness, but with slight 

I hyaterical symptoms, which very soon passed off. After 
tileeiling had (■eased, a wami upplicatlon of wine of opium 
was made, and the same treatment directed to be continued 
as preacribwl on lOtli insl. ; she was given a pre«erlption of 
<ininiti and strychnlu sulph., guarded with a little hydro- 
broniic acid. Patient returned tiwlny (i2d) looking very 
much Improvetl, and stated that yesterday sihe did not sufibf 
from sick stomach nor headache, and wan only affected with 
slight drowsiness during remainder of day, and slept well 
during the night, having no ueeesslty to make iiae of the 
opiate prescription given lier to take in case of InsomuiA. 
The meatus but slightly swollen, and by uo means as palD- 
ful as yesterday, but still precluding the introduction of the 

Case 15.— E. W., i>atient in Jefferson Medical (.■ollege Hos- 
pital, Buperuitendeut of construction train on Pennsylvania 
railroad, has suffered with pain and inflammation in right 
_ eiLi since December, 1879, extending upwards over right side 
I of cranium, and downwards over right mastoid region and 
' neck. In December last was exposed to in clement weather, 
when soon thoreafter the trouble up|)eared. Pain several 
in afternoon; Bleeji greatly disturbed; tongue coated and 
bowels constipated. Previous health good; ncA'er l)efoBi 
hnila discborge from ears; no historj- of syphilis; spec 
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examination reveals iwlypoirt tumor, situated deep within 
and tilling the right aiiditnrj- canal, witli u Henii-punilent 
inodorous liimiliarge; swt'lling and redness of mucoua mem- 
brane, with esijuisite puiu upon pressure; hearing alfect«l. 
March 2Gth, Dr. Laurence Turnbull decided upon removal 
of tumor, and, after consultation with Pr<)f. M. D, Griiss, the 
iwtient was aniestlietized by Dr. Drake with liydrobronuc i 
ether; and Dr. Turnbull introduced ear spefulum, passing 
a wire-loop over the tumor, and tvs-isted it from its liase, 
followed with hut little hemorrhage. About one ounce of 
the hydrobromic ether was used in producing complete in- 
sensibility, und the time consunied in doing so was about 
Ave or six minutesi. During the administration of the an- 
lesthetle, tiie pulse increased to eighty-four for the first two 
minutes, and ninety-six was reached during the lust two 
minutes; breathing was not interrupted, nor was there any 
unpleasant effects after its use. Time consumed in removal 
of the tumor, alviut one minute or au additional half. Pa- ' 
tient was onleitwl perfect quietness, with one-quarter grain 
of morphia under the skin and a lilister over the swelling, | 
with Iron and quinine internally. i 

Conclusions. — From tlie fourteen eases first reported In niy | 
work before referred to, and the Hevcn new eases, making ( 
- twenty-oue In ail, I would deduce the following:— 

r^hortest time taken to place a patient Minnies. Seconds. I 
under the aniesthetic influence, . I) 30 

Xiongest time, o 00 

Average time, 1 3(1 

Average lime under Influence, . IX) 

Hmallest quantity of hydrobroniii- ether, two iuiialations 
from sprinkled handkerchief. 
Largest quantity of hydroliromic etiier employed, two 

Vomiting (K-curred in tkree cases after the adaninistration ; 
excitement (liysterica!) in two cases ; prostration in one case, 
but no alarm felt concerning the patient's life; no asphyxia 
nor fainting. 

tt will be noticed that, as yet, I have not resorted to^^^ 
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list' ill H prat nil 'tell D] 11' rat ion. Tin- iii 
is tht riipidU/j of Un elimination fni 
resplrtitorj- jmHMagen, 

Aclion on the lower animals.— JhxhhUt* uiiil ilogM are willi 
illfBi'Ulty lirouglit under the iiitlueiiue of eliloroFonii. Hy- 
drolironiic ethET pmUiiftH aliioliilc niiiL'Hllit'Nia with raljhitH, 
(logs, iLiid f^l^, nmcli iiiort' j-ii)]i<ll,v tlimi i-liiororonu doitn. 
With ehloi'ofurni the Bhortt'Ml liiiiereiiuireil t<» phiii' a KiiiaL) 
(log luuler aiiatsthetic iiitliieni'ew^M two iiiiiiuteK iinil thirty 
seconds; wMlu with hydrohniiiiii- fthi'i' thf sluirtect lime 
with the htaine auiinul wax but t\s'ti uiiiiutcs, iiiiil in fruiii 
two to five lulnutee theHnimul liadretovureil ill! its jmweiv. 
With n tin iuhaler and a sixiiige HutuiiCttMl with linMiiiile of 
uthyl dogs can be isoiiipletely anaMttlietizwI. With fnifrs, h 
sponge »<aturat«d with thi' Kame JH place<l unilera liell-glaifK; 
water can hf sii charged witli this variety nt ether that a 
IVog can abeorhit thi-ough the skin ; tliis i'e<iuireK a. tiiucb 
longer thiie. 

A<'tion on man.— ^There in hut very Mllglit iuei-eane of the 
pulse or the arterial teuMluu. Tliere iu a priekiii); feellu;^ Of 
the skill at the eiliow and in the liandti, with u riii>iil he« of 
power to move; the brain in eimiparatively free; puplln not 
affected ; hkiu 1u Rome few JiiittanceH cold and molHt, l)ut iH 
tlie majority of caseM natural. It dlfTers from ordiuani'eih^- 
in the tttage of excitement heing iiliort, the sedatiun and 
Hiil>se<|ueiit elimination rapid, In certain patientfi leaviug s 
peculiar odor of mustard about the IxHly of the (latient; this 
I think wttM owing to a decomixisltlon of the phoHphoriiw, 

Blt'HI.ORTDE OP ETHYLKXE iC,H.('h,i. 

Bichloride of ethytene in a ciilorieaj, nily lh]Uid, Imviug 
an etliereal oilor rcMemliHng that nf chlorornnn and aaweel' 
inh taste; Hpti.'iHc gravity 1.27(1, IhiIIb al INS" F. ; Mpariugly 
Hohible in wutiT, inul frt'i'ly solnhk' in alcoliol and ether; 
it is inHamninl'lt', inul i>uriiM with a yellow tliinx' with a 
green lioi-der, Thi?' iigvnt, wlieii ll■^■t^■^l liy I'rof. Sim|>!HHi, 
* foimd MO irritating to Hie llir'uit llinl il i-milil not Ih- 
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foniliuiuuU may Ijeobtaiiml, wbicli are Iwniici-ii- mUIi the 
clikii'iiiiitcii comjioimd.s. 

ETHTDEXK DICHLORTDE Af^ AN ANjESTHKTrC. 

Till! fnllowJTig easoM and remarks art' n;'veu in tlie Medienl 
Times and OaTette, Jamaary Iftth.lSTO, by Mr. Thomas UinI, 
M. R. C. S. K.:— 

(,'ase 1. — Man, aged uiuetoeii ; a iiervdus jiatleiit. Piilae 
high at the con imeu cement nf the administration idH) ; in 
two minutes the pulse wa.i 120, ileKcrilieil uh "full and - 
bounding;" in the fimrth niiuute it fell to 98, and the . 
operation (tattooinn niia([Ut' t-nmoa) wnstomniencedjin tlie 
eighth minnte till' (lulse fell to 70 — the aiiwuthetic was diw- 
contiuued, the oiwrBtion being ttiiluhe*!; in the ninth and 
commencement of the tciifli mhiutea the patient spoke, uud i 
answered the (niefitiiui m to where he lived. One drachm ] 
and R half of the ethedene dlchlorhle liud been uaefl. | 

Case 2. — A wonmu, aged fifty. In four luinuteH irldec- J 
tomy was eounneneed, and tiniHhed iu the fifth minute; 
in five miniiteM and a half tlie jiiitieut slightly moved her 
head in auawer to (|uej*tion, and retehed^^at thy end of the 
fifth minute. The pulse 9ii at the comni en cement ; fell to 
fH), find never again esceedtHi W. 

C'ahk3.— A child, aged three ujontliH. Iu tliia ease, owing ■ 
to the age of the patient, although I gave the aniesthetic in , 
the same way, I gave It very slowly mid cautiously. In j 
three minutes iridectomy waa performed ; the child recov- 
ered i>erfectly In seven and a half minutes. Pulse not taken. 

In the three following cases Mr. C. J. Parke, one of the | 
four who had kindly asMisteil me, now took the apparatus, 
while I took the pulse unil general observations myself; 
hitherto I had been ijuite satisfied with the breathing. 

Cask 4. — A child, aged two yeaiM and nine niontlis. Time 
of oijeratifin, tour minutes and a tjuarter ; half a drachm used. 

Cawe 5.— Boy, aged thirteen. One nihiute and a iiuart«r, 
patient aniesthetlaed ; pnlae 11)8. Amestlietic discontinued 
at the end of the fifth minute ; a dracbtu aud a half used. 
Pulse became f\iller and more compressible at the end of the 
fourth minute. 8ick afterwards. 

Case (l.— A man, aged twenty. This patient was under 
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Hiui!«tJielic sixteen minutes ; ilie operation was extt^ 
tlou of eyeball. PuLse reached 110, with some slight e; 
fiteiit and conseioiis struggling, until and when «nupletely 
muvKtlietized, in the ninth minute, the fate was flushed as 
after nitrite of amyl; the pulse fell to 72. The aua^sthetin 
~ ~ been given as fast o»^ possible, with the Junker apimra- 
; five dractuuH were used altc^ether; let^h of time of 
iiinlstration, sixteen minutes. Pupil was cuntnkcted till 
end of admin iijtration, but resimnded to light. 

.ffemarfcs.— Ethidene dietdoride is hardly dirtinguislialile 
ehlorofonn in apiHuirance or odor, except that it luay 
be a little Hweeter and lesH pungent ; of the latter there is 
no doubt, as the method of admhdstration showed in iitm- 
parison with chloroform and methylene biebluride. The 
intelligence seems confused almost iimiieiUately, the ordin- 
reHex phenomena remaining apparently a longtr lime 
with either chloroform or methylene bichloride. When 
^ I>atieuts were deeply ansesthetized, as in cases I and 0, 
bi-eathingwas affected, becoming iijiasniodiu and shall 
(nlmilur bi that which I have noticed with animaln u) 
ae«ttU, with which I have brought a mouse's respiral 
down to forty, followed, by complete recovery); the pulsel 
ered, though much fuller in characterandraorecompreaail 
All presented the api>earanee of a strong stimulant to t^ 
heurt's action at the commeu cement ortheaduiiuttitraiii 
with regard to sickuens, only one wai^ actually sick. I 
amesthetlc Is a gooil one for children, as being leas 
id pungent in it« effect than usual. ^ 

>ntIQc OrautH Commiltce of Ilie BrlllHb MhIIcbJ A 
lion liftvn rocclved rroni a Kpeclal comraltleea report (British Medio 
Journ«l,Jiiuuary«h»Qd ffltb.lSTB) upon the action of IhlBaniBslLetic, 
In Wblph It [b claimed that dlpbloridc of ethidena preHents hU th«. 
Hdvaiilagesot ether, withoatany of ItB disadvnutages: i 
n)tlijwlii)[ opinion of Stofltin, given iu Buiz'KBvldeuceofTherttpe 
p. W, In mrrect In raost partlcularx: "It Is eald to havethefallMl 
Itdvun tugva over chlorolbnn, which it resemb leu In lla 
DMlnaly.BpleoJBanter smell, the power uf producing Qarco«i«in<w 
Idly, iu> well as wlthont excitement or vomiting, more rapid n 
Without unfi^ffectB.ftud altogether leKKdiLDger." Jii t~ 
IIWoo*!* ha« nol Ijoen produced more rapidly llian w 
4lUl Tepidity of narcosis depends very niiicli on the iiuide ot at 
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1 CHLORIDE OF ETHYLENE— ANAESTHETIC 
FOR CHILDREX. 

The Hospital Gaxefie pives a notice of Prof. Di'iuiiie's 
article on this subjet-t in the Central Zeiiungfiir Kinderheil- 
launde, September 1, 1878. The i-hloride of ethylene (wlilch 
ohioride not stated), highly recommended as a utfe autee- 
thetic by Dr. Liebreich, waa used In twenty eases. While 
under its lufluence a child of eighteen months had a sudden 
and severe attack of asphyxia, which made it nee«wary Ui 
resort to the use of artificial respiration. iTlie Professor in 
this ease may have used the chloride of ethyl, formerly 
known as muriatie ether, the effects of whic'li ai-e nhtiiwit 
identical -sVith sulphuric ether.) 



In a notice jjf the author's work, it waa stated that Dr. Gray, 
of Rlchiaond, Va., ha«l published in August, 1S74, some oli- 
servations regariUug pure oxygen en an antesthetie for short 
operations, I at once wrote tothe Dui'tor, who sent me his 
paper, adding the following remark: "It in my purpose 
to continue my experiments with oxygen gas this winter, 
and I shall be liappy to furniwh you with a statement of 
rcfults." 

1 have carefully read the article referred to, and found 
that the Doctor had maiile six experiments with the ^ras, the 
only test cases being in two patients. The first, a colored 
boy, took three gallons ; pulse 80, respiration 24, temperature 
98° F, In one minute and a half the pulse rose to 104, very 
feeble and intermitting; giatient profoundly unconscious. 
Dr. Wood extraiteii one root, a superior molar; no complaint 
whatever was made, nor was there the slightest evidence 
or symptom of pain. The reniaining two roots were now 
quickly taken out, with a scarcely audible groan on the pari 
of the patient. In two and a half minutes he was fully 
reinstated, and said he did not know wlieu the cootb was 
taken oui ; that his first sensation " was pleasant," the last 
"like that other gas," alluding to nitrous oxide, which he 
had taken on a former occasion. He remained seated In the , 
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rwpiriitlou lU, teiiii'eruture (interclavicular siNicei 101° F, 

ill llic Bixtli ex|)erinicnt, Dr. WikmI adniiiilsU'rcil t<i Mrti. 
A. H. twd galliHiH of the sanif jjus, iind wliilf unrter its 
iuHiu'iicf I'strncted eight lUiterior iiiferiiir tfetli lt«nipera- 
luiv, |mlsi.\ or res |>i ration nut tiiketi). Tlie Imly ilet'lupwl 
she " Hiifttreii im pain wliatevtT." 

Tliese were the iiiily minor wur^lk'alcipenilionn unilertiilteu 
under the infliieiu'e of the gas. In the other four ea«ei* llie 
true elfotts of the gas were inBiiifest, i. e., Mght txhilaiii- 
liiiii liut 111) iu tux (cation, lip^ and fort<head purple, imrtial 
uwph,vxia,«iid in onucttsegreut caitliac excitement differing; 
from tliat of iiitrourt iixide gaw, with which the gentleman 
wns very familiar, liavlng fiwiiieiitly inhuk'il il. 

I feel Hatlsfieil from thewe esiierinientx, and th<wc ttt 
Ptliigev mid othera rei>ortcd hy Prof. Carpenter, that pure 
ii.tyKcii K"s i" not il true atitesthetk'. He states : * " The n-«- 
]iir;iliiiii of pure oxygt'ii for^horC periods, seven to nfveiiteeu 
jiiimilr- iu nirin.proiiuceH no effect either in the rapidity of 

tin' i. Ill-' i"'!i llicteniperaturcof thehoily, HiiitNCftrcely 

II'. ■ -a- is ahsorhed than underordhiary eir- 

1 . ■ ■ . ■ ■ h, ii« Pfliiger lias hIiowii, Is owing to the 

r.Lir (ii.u ^11 [ -iiiil I -Inridi.-f charged, uomiftUy, with iiine-teiithK 
i>f ilic whiiU.' aiiii'iint of oxygen it can lake up. in nnmll 
dioniheiii the wliiile of the oxygen is used; I uit if the cham- 
ber be large, the amount of carbonic acid priMiiiced iiroveis 
fatalbefore the (iinipletccimsuniption of the oxygen. Thus, 
Bert oltserveil tlmt when an anlnuil was piaired In an atmos- 
phere of pure oxygen, with no provision for the removal 
nf the carhonic aehl cllmiimted, deiLth took place when ttip 
proiwrtion of thisgii;- uninnnted In from twenty-six to thirty 
percent.,although tliiM|uiimityof ii.Nyv'cn(sevent.vtoeighty 
per cent.) was still fomidi wiici: all the carbonic m-ld elimi- 
nated was i-cnLoved, deuth iHcurred in mammals when the 
amount iif oxygen hud fallen to two per cent., and In lilrilo 
when it was reduced tp between three and four iier cent- 
He ftirther found that nnimals made to breathe oxygen at a 
pressure of Ave or six atmosphert«, or which are ex|Hi»ed 

• KffwlN or ii'Bpl rati 1)11 or pure osygt-ii. (.'nrpenlPr's I'Mnclples ot 
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to ordinary air at ii prt^HUR'nf twenty utmoHplitin-n, riill into 
violent eouvul&lons which lust even otter the jinHsiirc ha^i 
been reduced tti the nonniil. It would tlifi-efore appear 
that the osyt^ii, in enterlu); the txxly Ht this hiffh {ireNxure, 
forma one or more c!oui|>nuiulH witli some of its constituent**, 
actln};: like Htrj'chiiia." 

Nitrogen and hydrofw" inuy lie toUHidcred iia iiiditt'erent 
gasea, provinjf fatul in u stute i)f [turity by j>ernHftinK tliti 
accumulation iif carl>onic iiciil in the Itlotnl ; us the curltonlc 
acid replaces the oxyKt^n.piitientti liecome livid, and to every 
external sifin utterly iiiHeiisiblc. All the true unieBtheticK ~ 
produce more or leiw asphyxia, but niiixt have tinother pro- 
perty, that of prfKlueluK exiillanitloii or intoxication. 

Having- read with pleasure the experiments of Dr^ A. H. 
Smith, of Xew York, on oxygen gaB, I addressed him the 
ttollowint! note, which explains" itself; alwo, bis answer. 
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., Ni.veniljerilitli, 1H7S 



Dr. A.m.kum- II, SiuTU, 

Deui'Hir: — In tile seeoinl eilitjon of my little woris iin 
" Aniesthesia," I am desirous uf giving some detlulte Infor- 
mation in regard to oxygen gas; and haWng read with 
plet&iire your experimeutit originally publisbeil in the Neu- 
York MBdicalJieoord of J uniiary •Ji\, 1871, would be glad to 
be Informed if you noticed any ]iosltive uniesthetie eflecli* 
from its inhalation, an claimed by Dr. Gray, of KichmoDd, 
Va., and published liy the Mrginia Medical MontMi/ for 
Augu:»t, 1874. 

Y.nirs, etc., 

I.. TritNHULL. 



no KiiHt Tliirty-eighlh ,Stivet, 

New York, November 2f(tli. 
Dr. J,. TL-KMiin.i.. 

Dear Sir:— I have your note of yesterday, and gladly 
respond to your inquirj-. 

Inallmy experiments with oxygeJi, and 1 ofl«n (fave it 
verj' freely, 1 never observed any ansesthetic effect. I have 
not means of referring to Dr. Gray's article, but I suspect 
that in cases in which ansesthefiia has been observed while 
s being inhaled, it was due to a number iif veiy 
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deep inspirations succeeding each other rapidly, which we 
all know will produce a slight degree of anaesthesia even 
when common air is respired. I have often hreathed pure 
oxygen for several minutes at a time, without experiencing 
anything more than a slight sensation of pressure or weight 
above the eyes ; a few patients have complained of slight 
giddiness. 

I transmit with tliis a^copy of my pamphlet* on oxygen, 
which you may not have seen. 

Yours, sincerely, 

ANDREW H. SMITH. 



* Oxygen Gas as a Remedy in Disease; second edition. New York: 
D. Applelon & Co., pp. 56, liCO. 
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Ulilorofomi, t 

action. Toxlcologlcal effectE. EniploymentofChloruformlJi labor. 
M. Pluhurd. OongTfBS at Geneva. Drs. Luah, Wilson , imiJ HmlUi. 
StatlstltBoraeatUnriniCbloTOl'orm, TublBoronehniiapedandBbtly 
dentbs, with commenT^. Nitrite of Aiiiyl as an antldnto toCh1or-» i 
lbrm,abBervBitionsandcBBeB,byI>r«.Rldiiirdeon,Burnill.Lniie,anil 
Mundc. Mixed narcoB Is. UseofSfoPiihiain'rureliiliiiliitloii ofCblom- 
ronii. Tliprnpeiitlciil applipatious. 

CHI.OHOFuriM. 

C'HLORijKdRM; (lic-lilori Hilled clilnridf <if mt'tUyl; ten-hlit- 
rideof forniyl, CHCI^. (.'lilomforni vrm^ Aiemvered hi 1831 
almost simultaneously !>>■ Sfiulieiran in France, Liebifr of 
Oeraiany, ftiiil Guthrie ot'Sucliett'ii HarNtr, New York. ]!» 
true t'oHwtitutlon was diaeovereil liy Dumas, in 1S34. 

Tlif or<iinarj' method of prepKrliig cliloroforni in by the 
diatlUatiou of tUoohul with chloride of Ihue. In its purt , 
Ktate It la a transparent and colorless liiiuid.huvin^r a ^pecifle 
gravity of 1.490; it hosapleaiwnt nnd penetrating odor, and 
a Bweet, flery taate. It decomposes wlien exposed to air 
and light, with the fonnation of chlorine and hydroehlorio 
acid, and becomes unfitted for Inhalation ; it should he Iwpt 
In tin coses, in a darli place or under water. According to 
Prof. JIaiach,* if pure chlorofoi-ni is reduced to 1.4H4 with 
one per cent, of alcohol, it remains unaltered iu diH\ise<l 
light for years, and for leu honraln direct mm light, provideil 
all moisture lia« been excluded. Tlie products of the decom- 
positiou have the suffooatiug odor of pliocene gag, COCl^. 
Partially decomposed chlorofonii may be restoreii to its 
original purity by agitating it with a solution of xodiuni , 
carbonate, and rectifying it over lime. When cblorofonii ia 
shaken with iin eitiml bulk of sulphuric acid, no color should 
lie imparted to cither liquid, even after remaining in contact 

* Nittloiial DIS|mn»utorj-, article Cliloriitomi, p.aisi. 
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I for tweiity-liHii' liinii-s; w!ii-ii it is aKitati'd with uu anut'iiu-. 

Lsolutioii of iiiti-Qte of silver, a white iiredpitatf of i-liloriat 

Kof dil^-er in not pivduc-ed, providing tbe chluroform be pun.. 

I t'bloroforiii pre|>ared Ti'om wood-spirit ia BiiM-iRcally ligltl- 

F-ifir. and batt an empyreuniutlc mlor tYoiuacl'isorcliliirinattd 

oils; aud (jjives rise, when inhiiled, to cinpleiisimt ^eiisatlciiN, 

witli prostration and licaiiiu-lic. Mniiycldnr'iforiiiuiTidenis 

are doubtless iliie to iiiipiintii.'H in tlie drufi. A Freiicli 

chemist, M. Pen-in, fttutiw tlial ciiniiniTdal di Ion) form, in 

LFrance, hiw lieconif niut'b lifs ivlliihio uiiil mori' i1angeroui« 

Kfyf late j-eiirB; nleep is often liilticult to jfet with it, and he 

r mentions :^nnll■ fancy in wlili-li tlie ittt*'Uipt bad to hv given 

111. a'U-i ■ i\ !iiL' -III-' ■ --ivily tlie drug pi-wurmi in ijeveral 

-li ■ ' :■■- li-nnlerof thestomueh, moreover 

n ■ ■■■ III liin I'cCfUt espeiience it caused 

;i -I, III' i>i :ij.|;i III I ili.iih, wliicli wa« followed by estrenw 

m Impuru eblorofonn ie rei-t^nized l<y the disagreeable odoi' 

■ it leaves after evajmration on n dqtii wliieb Iiai4 been moia- 
B Veiled with it, and by the yellow or Itrowa color which it 
BinijMirtH to pure oil. A new test han lal«ly l)een Introduced 
I for (.'hloniforni made from methylated i*plrit. It ooiieLsbi 
I in mixing u solution <rf nitrate of silver (seveiitii'n t<i one 
I- thousand) witli ten times its volunie of eblorofnnLi, and 
I nU»win|;it to stand for » fewiliiyw, sbultinjtit uowand Ihen; 
I ■when, if metliyiated spirit I not up to standard of 12s to 13lt" 
• CI lias been used, a deposit of a reddisli-biiiwii (iilBr will 
m be found at tbe bottom of the ves.sel ; with chemiLntlly pure 
I ■«hlorafomi there is no i-oloration. The Hmallent quantlt.v 
L«f eliloroforin can lie easily detected byjulding to tbe liquid 

■ to be tented a monamine (or aniline) and an ulcobolic solu- 
I tion of cuiiMtie potash ; when it is present in large (|uantiUe«, 
i the jieeullar cuior of earbylamine ia gi\en oft' at once, or 
I .after gently heating when only traces are present. Pure 
1 ehloroform placed ujion oil of vitriol jiroduceo u ewutacl- 
R.»urfuc«, eonvex downwards; impure chloroform givH B 
I jilane contaeltfurface. To detect the presence of ulcoliol « 
L little chromic add must be added to it, which will cause Ihe 

■ .chloroform to Lieconie green if alcohol he jirewcnt ;i or, If ft 
ft eolutiou of molybdic acid in sulphuric acid I* addeil, 10 
fcbeoome bhie. Chlorofonn dissolves slightly in Avater, fBB 



Wlit'U one iJi'!- rt'iit, or ti'lilnrofonii is mixed with four or 
Ave jier ct'iit. of iitiiionplierit nir, It iM-t-oineB chiirgt'd witli it, 
and in this form it is iisvmlly employed as ait aniPRtlietip. 
It Hhoiild be lulniiniHttTeii liy means of h stiirfhi-d napkin, 
folded iuto u ftmiiel shape, or by an inhaler,^ held dosely 
over the nostrils iLiid mouth during iiisiiimlion, mid In iv 
reclining jvisition. Its etftfts iiri- rtivide<I into three Ktagt*. 
The first effi^-t uliservod is n peculiar wiination of fnihiesH, 
similar tti the actiim of alcoholic Kfimiiliuits, with a fet'llng 
of weight in thecfrebrnni ; iicceleration of the pulse, but no 
great inereaBc in thehcftrt'sHctlon; l)hinliil sensii)lllty ntirt 
inort- or lees tlutiitiis aurlum. This first stuge vurk's as a 
rule; it is generally short, but in inti'mperate perwins It 
may be long BUd violent. In the second stiigc, whleh is 
that of complete aneesthesiu, I'oiifieimisneHit and sensibility 
are altolished, pulse «low and brealhing regular; the eiitirt- 
muscular system is relaxed. These two stages sometimes 
run together. The thini stiige is one usually ushei'eil in by 
stertorous, noisy, and "catchy" l)reothing, ivith wenk Ir- 
rt^ular pulse, ihallow and less frininent respiration, and^ 
dilated pupil, which is apt to be IVpilowed by collapse and 
death. 

Death usually occurs by asphyxia, iming to the closure of 
the glottis, or t<i paralysis of the laryngeal niUHCles'; or it 
may be induced by ctiniiac synt-ope, or absorption Into the 
blood and nerve tissue, producing rntiiT nitcralioii of tlie 

Wliat hiis experi mentation determined definitely in re- 
gard to the action of chlorofomi '.' 

The action of chloroform on the brain is, llrsi, congestion; 
but when there is ci)mplef<^ antesthesia. it produces dw^tded 
anemia In man and animals (Carter). The muwular ex- 
citement of the second stjige is, according to the experiments 
of Bert, pun'ly physical; and there is, <Uiring the production 
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of aQtnttlicia. u»ifa>l; lowcrinK of rvflex actioii. Clilorurom 
at first indun^ cod tract ion, njiil aftL-rwardN dilatatiou i< th« 
t>u|>illI>ogicli. During the flrst half iniDutFof the hihulatioii 
of c-blorofomi. there Is a )>ro(;Te^if e lowering of tbe arterial 
pre^ure iKuglbtli Chlorufonii Ci>iiiiuitte«i. Chlorofitnu 
injected into the jugular vein in»tHDtIj- arrests the heurlN 
action fGlover). Chloroforni atone produces no other niter* 
atiun than tontraetion of the red )>lood-diHks (BoetteherK 
if.however, air lieuiliiiitted to Wood iiintuiniit); chlorofiirm, 
theredforjiiLsi-let rapidly disappear, dissolvUiKl'itheBCTaiu, 
out of which, after a time, Immatin er>'»(alixes. Onr au- 
thority (Hll^eiiiuiiu) Htatee that, aftei auienthtMiu, bile aciih 
Hlipearin the blood; and Bert has found that the oxygen of 
the blood uudergotsau increase during aniestheftla. During 
the HCIiiiD of chloroform the t«iuperatupc fulLi, the circula- 
tion in retarded, and the skin gives off le^ intw^n^ible gier- 
spiratioD (mu'inessoii). Aqcordlng to the recent ex peiimoitB 
■ of Banke.whicli we have i>efore referred loaud reptrated, on 
w Bevernl small animals latnl this is also the view of the Ute 
J Claude Bernard), the natureofUie action of chlorofiinu upon 
I the ner\-e cell ia aUght fougulatiou, but if the uninial was 
I kjlle^lwith the i.'hlorororm therewas hardening of the nerve 
trunks and entire change, in which evident coagulation of 
the albumen (lid tissues took place; if chloroform was mixed 
with blood not txjioaed to the air, there was no change ex- 
cept contraction, either shomi under the microscope or by 
fpeotrum analysis — this we* have repeatedly deleniiined in 
' the frog, rabbit, pigeon, and in the blood of several of the 
I experimenters jiri'sent, drawn and not exposed to the air. 

TOXICOLOGICAL EFFECTS. 
Chloroform ift tbe most potent ami dangiToiif. of miiesthe' 
I OcB, and is the only one In whkh death may tucur at any and 
I «>'erj'Btage by Inhalation; unlike ether, it kills sosu<ldenly 
1 that neither skill nor care can guard against a fatal resalt. 
[ Prof. HilUnmn says: "The main disadvantage of chlonifbnii 
p-te ltd high boiling point, requiring a great anuiinit of vital 
I ibree to eUmlnate it ftem the body, so that it is probably 
I uever eliminated entirely by the lungs, but only with Uw 
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■ill of all escretiiig orgnns, any riefit-ieney oi' deninKeiiieiit 
of ^«4iich may cmisaiuently lead to aufb suppresaioii of elim- 
inution tliat the nervous system may l>e overwhelmed with 
(.■ousequent arrest of their aetivity." (Silllmsn's Leoture, 
1871.1 A recent writer* states that all amestheties kill 
during the first stage, or " the air may be very highly 
chained, even saturated, with either of these BUhstances, nn 
much so that, owing to its pungency, it oannot be breathed, 
and, if forced H|jon the patient, stifles and suffoeatea him in 
exactly the same manner m would brimstone or matches 
burned imder liis nostrils ; death would thus ueeur without 
either ehloroforni or etiier having entered tlie body." The 
writer gives uo proof in favor of this theory, which is not 
based on facts, as in all anaesthetics death in the minority of 
cases occurs in the second or third stage (see tables), aiid it 
is very rare for it to occur in the first, except from chloroform 
mixture or Irom cliloroform itself. 

Owing Ui the danger wlilch acconipaiiiew itn use, chloro- 
form shouhl not be uiwil wlieii other anesthetics are avall- 
ubie; or uuder the especial circumatance that, without It, 
the shock of the operat*n might kill the patient. In 
military surgery, it be<«)nies at times absolutely necessary ; 
and in the hold of shii)s, es]>ecially those of Iron, where the 
temperature is very high, it is resorted to on account of its 
rapldityof action, smallnesBof quantity required, cheapness, 
Braall bulk in transimrtation, and the less risk of esplosion 
and ignition. In obstetrics, ehloroform is used with com- 
parative safety to the mother, although a few deaths have 
been reported ; but from our observations taken In three 
carefully watched cases, all fatal to the Infant, conclusions 
have been dranii that in long and instrumental labors ether, 
althougli not so pleasant, is much safer to the child. 

The syniptoms whiclj usually occur as precursors of death 
are a sudden paleness or lividity of the countenuuee, with 
sliaUDwbrcuthing,stertor, lossof ora quick and weak pulse, 
tossing about of the patient, delirium, convulsions. or coma. 

Hchiff If Impartiale) arrived at the following conclusions, 
a(|ec more tlian five thousand experiments, as to the d^er- 
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« (if aiiw«l/w«ia by ether or e/tlortifarm : "Ether pai 
l&tat Uie rt«pimtloii,(ind aFWr tlmt the hkMKi-vesBels 
I heart; while, clilurufuiiu ouii piimlyKe tiie heart and blood- 
vesat'lsatonoe.witiioiitpreviiiUHlj'iUirulyzingtherespimtioii. 
L Artiflclal reHpiratioii wltli the latter agent \n, tlieii, useless, 
1 MS oxyt^enatlon ban ceased ; eoii)))resHii)ii of the uhdominal 
V vessels, and lowering nf the liead, may l>e of udvanlage, 
^ Chloroform oaQ cause death at the first inspiration. Ktlier 
I ]b safer and less dangerous." 



"Thefli'st series of esperinient** 1 re 
I^Were commeneed hi the years 1S50 iiii 

le to the mode and cauiw of death under L-hlin-ofimn. At 
the time named, L'hl(irot()rm had lieeu in UF>e a little over 
two years for preventing the pain of HnrgieiU operations, 
iind already nineteen deaths In uihii had otvurred l^ini it. 

''These ealuinilies had pnwlui'ed verj' painful and unsiouB 

feelhigs umongHt medical men, and my re^teareheu liail far 

I their intention the elucidation i#many jxilntM <>f iiractUial 

1' iniportani-e. The mode of procedure was to nurcotiKe the 

miinals, «*ith,vnviouM ilejti'ees of mpidity, with vurj-inn 

nTcc'iitiiiri'--' "'' i-hloi-iif'inii-vaiior In the atnios); 
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pheiLijiiii'iiii ]u'i"lui'<'d Ku the heart and on tin- ri^jilra' 

L, aucl the dimili'iu nf tlie lour stages of iuii'<*iiiisiii. Jn 

, Bume instanceH the aiiimuls — rahhita were umuilly suhjeeteil 

[ to experiment — were allowed t<i recover; in other histmicvft 

* the uarOTtlwui wars toutinued to death. When the narcutlstu 

was made to lie tiital, the Immediate cautie of di.'Uth waa 

noted, and the iHidy lefl until the rigidity of dcatli could be 

recorded; then all the oi-)funs wei-e carefully hiB^>ecled, hi 

order to see what was the condition of the luugs, the heart, 

the brain, tlie spinal cord. 

"The results olitaluetl liy tlii«e Inquiries were of direct 

JinietlcAl value ; li.v them t showul, in various Ui-turus tnul 

I pa|>erH, the followinif major facts: — _ 

"1. Thatthecansi'ofthcfatalltyfrom chloroform does nut 

occur, UH was at lirm suppiwetl, from any iiarticular iiuale of 

adtniulstratlon of the uarcotic. 
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"2. Tbatehloroform will kill, in some inatauceSi whtu the 
subject killed by it eshlbite, previous to adDiiiiiatrntion, no 
, trace of djseftse or otlier aign by wliich the danger of death 
can be foretold. 

" 3. That the condition of the air at the time of administi'a- 
ttott niat«rially influences the action of the narwtie vapor ; 
that the danger of ad ministration is much less when tlie air 
ia ftee from wntery vapor, and the tempei-ature is al>ove 60° 
but below 70° F. 

"4. That there are four distinct modes of deatli from clilo- 
roform, and that when the i)lienomena of death from its 
application ap]^>ear, they are iutluitely more likely to pass 
into irrevocable death than from some otlier narcotics that 
may be used in lieu of chlomform. 

" 5. That all the members of the group of narcotic vaiiors 
of the chlorine Herie», of which chloroform is the most 
prominent as a narcotic, are dangerous narcotics, and that 
chloroform ought to be replaced by some other agent equally 
practical in use and less fatal. 

"0. Thateolongasit continues to iw used there willalways 
I* a certain distinct mortality arising fi-om cUoroform, and 
that no hunmnsk^Il in applying It can divest it of its dangers. 

"That knowledge of this kind respecting an agent which 
destroys one person out of every two thousand five hundred 
who inhale it, was caJcuIated to he useful, no reasonable 
ndnd, I think, can doubt. To me, who, many hundred 
times in my life, h&ve had the solemn responsibility of ad- 
ministering chloroform to my fellow-men, it was of so much 
value that I should have felt it a crime if I had gone blindly 
on using so pot«nt an instrument without obtaining such 
knowledge." — Benjamin W. Eiehardson, in ^'I^afure." 

MM. Budin and Coyne contribute to the Archives de 
I'f^giotogie, No. ], 1875, a communication on the condition 
of the pulse in anicBthesla. From their observations and 
researches they draw tiie following conclusions : — 

1. The administration of chlorofonn causes a series of 
modili cat ions in the pupil, which bear a relation to the state 
of sensibility. 

2. During the period of excitation the pupil is dilated. 

3. This period passed, the pupil heeomea prngresstvely 
contracted, remaining sensible to excitations. 



4. Wiiriiijf the im-fmkI nrpriil'iiuiHl siirKiii-iil tiiuestliwia iwo 
pLeuouieiiii on Llw imrf i>f llif |iiipil iii'f c'liistHiitl.v oliHtrved : 
l,a]i aliHOluteiuiiiKiliiliiyor tlii><ir!i:ii}; 2, h sdite of coutnu!- . 
lion. There 1b » rcliition iii^twefii llu- iihsoliitc iiwensibllity 
iif the »ubjei.-t ami the iinitriLelliin «itli liinuobility of the 
pupil ; between the return i>r sensidility iniiX Ilie lUIatalinu 
with iniiliilily of this (irgtiti. 

6. The state nf the pupii niiiy, tlifn, from the point of 
view of Heiisililllty, serve iim ii j<iiii'*' in 1''^ adniinJBt ration 
(if ehloroforiii. 

U. Qraduiil dilatution of tlio juipll sui«Tvc:iiii;r iliiring a« 
otierutinn inditjates Ibiit tiimWluwii is lews pmroiind, unil 
that seneibllity 1b retiiniini;. 

7. During (iitemtioiiH of lon^ 'limition, if it lf*(lt«irtil lliat 
the imtient sliouli) be eoniplHi-ly iiiKi'nsible, the iiiitL-Hlhettia 
tiboulcl be so niannKeil thut ibe pupils slumlil rciniiin con- 
Htantly Hiiitraitted und iiiinioliile. 

5. Eflbrts at vomiting nmy brini; iilicuit ililiitalion of tho 
pupil, cuUHe iuitensibflity todisu]i|ieur,iind l)riH(rrtlKiutftwak- 
eniUK; II annihilates in part the etlei-ts ortheimreBthetic. 

«, It iM inijwrtant not to cnnfoimd true chloniforni aneea- 
thenia with osphyxic unteatliewiu; the latter cimHeK ilifTerent 
plienoniena on the jHirt of the pupil. 

10. The c()ndltiou of the iiiB, ulthouRh it may BiTi-e as » 
g^uiiie for the direelion of aniectheMJu, does not iiidii-ate the 
Inimlnenee of aecidents, Thf pulse, the rewirfnition, and 
the general eonrtitiou of the patient, must be earefiilly 
watebe<l by the adniinistrator of ehloroforin. 

Seldft'* HOUftlit anil found in the movement nf tlie puptl 
' an WW til Psion leter to determine the sensibility, espeeiiiliy in 
curarine*] imimalB. With cunirlsed dogs and iiits every 
Irritation uf ihe Henoory nerves in any part of Ibe liody 
I'esulted in a ijilatation of tlie pupil, even when tlie irritation 
caused no pain, and ex<tit«Ml only tlii' tactile sensibilities, 
MUeh a« touching of the sitin; the greater Ibe aensibllity.thB 
greater the dilatation ofthe pupil. The dilatation nianlfesUd 
llaetf »ft«r the quickest anil gentlest touch, whieh ettuM not 
have changed the lilooil pressure; tiierc wan no otiier sigD 
of feeling, hence the dilatation of tlie pupil is the hvA i»- 



^DNIiITrOS OF P 



IN CHLOROFORM KAltCl.tSIH. 



ysn 



action of wiKsiliillt.v. Sthilf liaB thu» nltiiineil iniixirtiuit ■ 
restiliK in rv^nl Ut tliv HensiliiliCies of difftTnit organs aiitj I 
tiseues that liave liitlieito tiwii left in dniilit. I rritation of I 
any of the tiNHUew, evfii jiium-lef: and leniioua, will e&utm the 1 
pupil to dilate more or less. Of the -idnid lord only tlie I 
poBteriorwilinnnw an- sensitive; an elwlrif current applied 1 
trt tile gmy mutter of the winl, or to the anterior and lateral I 
column, may cauHe n rise in the blooil prcswiirc, hnt It will I 
lint ^ause dilatation of the pupil- I 

There is sinne seusil.ility in the anti-rlor four-flfllia of the I 
(*relirnni, hut none in the .-erclif limn. Electric currents in 1 
Ihe. intestines jiroihiet-il no dilatiition, liut nici-hanical irrita- I 
tion did. Tile (iiliitation nf the piiidl nimn the Irritation of I 
the sensibilities is etlti-ted tliroutth llic cervical syruputhetie - I 
it is suepended after it-* division, hb well as the division of J 
the medulla ohlongatw. In tlie hraiu it, the change of thtr I 
sensitive im|iression inin the nioliir impulse. On the re^ I 
nioval of the i)ortion of the hrain anteriiir i>f tlie coriNira I 
striata, the rcliex action upon the pupil lieconics slower; I 
Init on !Uc I'otiir mnnviil nf the brain Ihe iris responds only I 
Iotlii'ini)iv<'ssi'iii i)f li|:hl, I ml not on irritation of sensibility. I 

Tlic i.oudiiiiiii of the [lujiil durinf; i-hUirofoiTU mircosis, I 
iiccordini; toSehitt' diftei-s widely from Budin's oitservation. I 
In the ei ■nun en cement of the narcosis, and until complete I 
reluKHlioii, Schiff found entire dilatation of the pupil, and ] 
that tbronjfh the activeeontrftctiou of the dilator or mdiating I 
rtbrcH, Myosis does not continue in dugs (except sometimes | 
In a very late stage of the esperinient) long after a gener^ I 
muscular ivloxalion ilenotes great danger, or after death.l 
having ensued. Of eleven dogs which woiv chloroformed i 
to llie lowest blood pressure, or nearly to (kiith.ln lour only I 
was there a fnoderate contraction of the pupil, and never so I 
strong as Kudin states it to lie. The dilatation which en- ' 
sued, after sensible irritation, was only of short duration. 
KchiflC concludes that the moment for operation, as indicated 
iiy Budin, is just the most unfavorable one, for all reaction 
upon sensible irritation is then extinct. There is a period 
In chloroform narcosis when all feeling of pain ceases, but 
eonseionsness is not entirely gone, when incisions or sawing 
of bones are percelveit as mere tactile impressions, for the 
sensation of jiaiu is conveyed to the bridn through the graj 
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4. During UieperiiKl of pi-o 
phenoiiiemi on tlit- part of ll 
l,aii al>Hulute ImiiKibiliry oi 

Hon. There is a rdiition in n 

of the subject luiii the run h 

pupil; iwtween the retiiiii -*■ a a n 

-with iiinbilitj' nfthlH organ 

5. Thf state of the pupi fr po y 
vitw of senaibility, atrve ii K u hi « tion 
of chloroform, 

li. Gradual dilatutioit or th ) uuifr rj g oil 

ot)«rutlon liidiuate» thiit iit « 'w and 

tbut aennibllity is ii'tui'iiiu^ 

7, During openitioiiM of lo t* ha 
the iiatieiit ohonld be foiiip en h»9i a, 
should be so nianagi'd thii u n 'Olt 
stantly (Mintracted unil iiiui 

8. SlTorts at vomiting ma 
puptl.cauHe insensibility to hsu at 
enini^ ; it annihilates in part flei. 

D. It is iuiftortant not to o d 

theaia with asphyxie untest e^ a h 
phenomena on the part oft pu 

10. The condition of the a ough 

(tuide for the direction of an es es a d les 
imminence of acciiietits. h u 
the i^neral condition of pati n 

wateheil by the iidmlnistra ri 

Sc'Iiiff* Moiighl and found u h o i: 
' an teMthesionieter to detern n h sc b ty espt 
curarlzei] animals. With eunirlKed dogs and cats every 
Irritation of tlie nensory nerves In any part of llie Iwidy 
resulted In a ijilatation of the pupil, even ^vhen the irritation 
caused no pain, and excited only tlie tactile sen si hi 11 ties, 
such OK touching of the skin ; the greater tlie sensibility, the 
greater thedllatation of the pupil. Tbedilatatiiin manifested 
Itself after the quickest and gentlest touch, wliich could not 
have changed the blofHl pressure; there was no othvrrfgB 
of feeling, hence the dilatation of the pupil Is the i>vj)t n- 
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iU'tioii iif wiisiliUity. SelilH' huB lluis atl!uin;il ini|Kirtuut 
resultn In ri'^rd tti the weiisibilltii's nf liill'cniiT (irjj;iiii» amj 
tiBsues tbflt liave hitlieilo b«-ii Itft [ii li.mlit. Irritation of 
any tif tlie tiwsues, even inui«'lw ami ti'ii'lmis.will oauHC the 
pupil to tiiiHte 5Jioi\' or Itwa'. Of the i-iihi.il .-on! only thf 
IHWterlor <'olumni4 arc sensitivo ; «n elei'tric current ajiplied 
ft the gray matter of the eorcl, or to tlie iiiiterlor ami lateral 
iiolumti, may eaiwe u rifW in the bl<>oil iii-e«siire, liut it will 
not cause ililutution of the piijiil. 

There is some sensiliility in the autcrliir fmir-fifths of the 
eerebruiJi, but mme in the cerubelliini. Elt'etric ctirreuts in 
the.inteHtiiieM piiuluced no ililaiiition, l.ut uiwhnnlcal irrita-. 
tion did. The dilatation of the pupil upon the irrltiition of 
the sensihllitieK is efFectollhrou^rlit he cervk'til sympathetic," 
it iH Buspendeil after its division, an well ap= Ilie division of 
the medulla nblonpita. In the bniin is the L'haQ|j;e of the' 
Hensitive imim-ssion into the motor impulw. On the re- 
moval of the portion of the liraiii anterior of the eortxnw 
striata, the retiex action u|jou the |iu]>!l beconieM slower; 
but on the fUtiiv removiil of the brain tlieiriMre»iJon(lHonIy 
to the impression orliKbl, imt not on irritation of eenBibllily, 

The coiidilioii of ihe pu]iil durinj; chloi-oform naitiwis, 
aeconlln-; to HeblH", Llifter* widely from Budin's observation. 
In tiie r-ouimeneenient of the nareoMiM, ami until rompieto 
rehixiitioii, Sehiif found entire dilatation of the pupil, and 
that through thcaetivecontraetion of the dilator or mdiatiuf; 
ttbree. Myosin doen not wtutinue in di^fB (except sometinieB. 
ill a, very late stage of the experiment) long after a Ki'i)*^rat 
nriuscular relaxation denotes great danger, or after deat-h^ 
having ensued. Of eleven doga which woit chlnrnfonned' 
to the lowest blood i)ressure, or nearly to deatli.in tour only > 
was thei-e n moderate eontraetion of the pujiil, and never ad' 
Mtrong tui Hudiu states it to be. Thediluttttiou which en-' 
sued, after sensible irritation, was only of short duration. 
i^hifi' eon eludes that the monient for oi)era.t ion, aaiiidiciUed 
by Budin, is .fust the mont nnfavonihle one, for all reaction 
upon sensible Irritation Is then extinct. There is a period 
in chloroform narcosis when all feeling of pain i 
oonBCiousnesa is not entirely gone, when ineisionx or sawhi|( 
of bones are perceived as mere tactile impressions, for the 
nensntion of jiain is conveyed to the hndn thi-ough the gray 
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matter oftliesjiinalconl; but the tactile iinpresBions through 
the white matter of the poat«ri(ir columns, which, being less 
vascular, do not ho readily nuceumb to ausstheflia, and re- 
tain their function n little longer. Budin seems to have 
confounded inipressiou from contact ivith sensation of 

Hohiff refers to luuny ob8er\-erfi who, like himself, have 
found the pupil of man aud auluiali! dilated during chloro- 
form narcosis, but Budin has also many endorsers who saw 
the pupil ooniracted wliile in deep narcosis of chloroform. 
From lliese diametrlcallyopposite results, we must conclude 
that chloroform does not act on hII animals alike, aud, fur- 
ther, that the different brande of chloroform are of uneiiual 
purity. 

O. Liebreich, the distinguished chemist, niaintains that 
when, on inhalation of chloroform, dilatation of the pupil 

Lsuea, that the chlorofonn is' mixed with bodies of the bi- 

iorlde serles,whioh have the property of dilating the pupil, 

ith final ti-ausition into the dangerous contraction stage. 

Other anawthelacs which affect the pupil are mentioned 
'iby Bohifi*. It occurs in inhalation of nitrate of amyl that 
^sensibility is retained, as manifested by the cries of anunals, 
wid yet the pupil does not dilate on irritation of sensibility, 
the vei-j- reverae in chloroform. Chloral exhibits the opposite 
effect of chloroform on the pupil, namely, a very strong eon- 
traolioti, a true niyosis, without a preceding dilatation. The 
refles dilatation uiwn irritation of sensibility ceases entirely, 
although other manifestations of pain continue for a. while 
longer. Inhalations of chloroform which were made after 
an injection of chloral in a dog, brought about a slow dilata- 
tion of a strongly-contratfted pupil.* 

Speaking of deaths from ciiloroforniat the very eouiuienee- 
mentof the inhalation, au able reviewer* has stJited thai 
" These sudden deaths ore purely the result of emotion, a 
snapping of the vitol cords strained to their utmost tenaion 
!jy the arrival of the loug-dreaded moment for the operation. 
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Such auddeii deatlie during orjust before an operation liave 
always been known, and inauy reported," 

I do not agree with the writer, else tlie same result would 
have followed when ether or nitrous oxide ia employed. It 
ia the same profound impression of tliia moi;t dangerous of 
aneesthetic^. Fright aud apprehension will blanch the 
cheek, act upon the heart of feeble persona with cardiac 
troublea, but it cannot destroy ho many strong, robust, and 
healthy subjects merely through moral fear. The reviewer 
has collected from different sources a number of interesting 
cases worthy of publication, but these will not prove the 
proposition, fo^ the greatest number of deatiis liave occurred 
in the most trifling operations, 

DEATH AT OUTSET OF ADMINISTKATION. 

A death from chloroforni occurred at the Toronto General 
Hospital on July IStii. A woman, aged tweuty-flve, was 
about to be operated upon for some uterine trouble, and but 
a few drops of the aufesthetic bad been given when she 
suddenly died.. She had taken chloroform previously, and 
had bad- no unpleasant symptoms. At the post mortetn, 
fatty degeneration of the right ventricle was assigned as the 
cause of death.* 



Deaths fbom Self Auministkation, — Dr. Gustav Jn- 
dell, prlvttt-doceut and chemical assistant in Prof, Laube's 
clinic at Erlaugen, was, on October 26th, found dead in his 
bed. He bad been accustomed to take ehloroform at night, 
aa a remedy for sleeplessness, by which he was much 
troubled, and a bottle containing the aneesthetic was found 
near hiui. It appears that vomiting was excited by the 
ehlorofonn, but that he was too deeply narcotized to fully 
eject the contents of his stomach, so that portions of foo<t 
remained in tlie trachea and caused death by Buffi>cation,t 

M. Baehelet, a young student of medicine, a son of the 
Professor of History at Rouen, having sutTered from an 
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KileraWe tmitliiKhc, endeavoi'tnl to allay Hit ], 
i-liloiijroriii ; Imt, liavinjt swallowed too liirgeu (iiuuilil 
iibnoBt iuiniedlately Tell to the ground um an iiiort mtue. 
Kotwitlistniidiiig every ettiirt, he shortly after iliyd.* 

DfiATHH IN THE Dental CHAtit.— In the immtLi of Feb- 
ruary, 1878, a Miss Wilson died in a dentinl'n diiiir in 
Itrfxkly after the extraction of ten teetli uihIit the influ- 
11 e of t doses of chloroform. The t'orauer'f! .[iiry, in 
Humnii n up the evldeuee, gave an its opinion (hut th« 
1 apl <f>M ouian died fi'otn aex'^^J'^Qi caused hy the use of 
hlorof 1 , and tliey condemned the use of aiiteHthctlca in 
le tal jemtiojis. We do not wonder that dentiata who 
e nut 1 vuyM funiiliar with the uuinbtT of fatal eases of 
d atl f o 1 the inhalation of chlorotonn employ it, when 
tl e it recomniendt-d by some of the most distinguished 

tg f the land, in the face of tlie almost eonstant 

1 atl f o I ils direct influence; these latter are the culpable 
es f they Min ugainst the knowledge of its fatal cliarau- 
ter If other nnnesthetie could he found, there nught he 
Bon e son for their willful miMreiu-eaentalious. Where 
other and nitrous oxide ean be had almost 'perfectly-saft, 
why sliould such a danf,'erous agent be reeouunended? 

A ease occurred at Itahway, S. J., on the 5thof Jiuiuary. 

A lad, aj^e<l fourteen, inhaled chtoroforni from a napkin 

■ pi'i**^ '<> t)*^ extraction of a tooth; Immediately after th(* 

B extraction, there was a gasp for breath, a deep sigh, thr 

if Jiead rolled on one side, and the boy was dead. 

Ou Tuesday evening, March 22d, 1S78, Mrs. William Xeely, 
A residfnt of Hathoro, Montgomery county, Pennsylvania, 
" Mine to tills city, in company with her husband, for the 
purposie of having sonie teeth e\ti'Hcti'd. On Wednesday 
morning she went tu the otHcciif Dr. Win-low, on Tenth 
street above Race, and stHtcci In liini iliiii -lie di'sirinl to 
jveml teeth taken out and wished to take eiiloroforni, 
Wt being in delicate health she was uncertain as to the 
id'^isubility of doing so. The Doctor told her tliere wa» not 
iny danger, and he administered tlie opiate, flrsi for one 
BaUiut«, and then for a minute and a half, taking the usual 
eeautions for the safety of bi.> patient. After he had ad- 
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iiiini>ttro(l the last (lose, lie found she tlid iml Miini to 
consdmiaiii-riM, and despatched a messenger fur Dr. E. B. 
Jat-kBOu, n few doora ulwve, who pronmiut-ed tUe Isdy dead; 
Dr. Samuel W. Gi^osa was alaoaeut for, who made an esajn-? 
Ination of the lady, and expressed the opinion that »he liad 
died from heart diaeese. 

The eoroner'B physician, Dr. Henrj- C. Chapman, testitled 
that lie hud wade & past morfefii esamiaatiojt on the txidyof 
the deceased oq March 20th, at No. 224 North Tenth street. 
On opening the chest found the lungs in b healthy condition, 
the heart soft and tiabhy, and a blood-elot adhering to the 
rijjht Bide of tlie heart organs. In answer to (juetitioiiB from 
the coroner and jury, witness stated that betbre adminiST 
tering either chloiijforni or ether the physician or dentist 
administering it should on all oceasinnM make a carefid ox- 
aiuiuation, and ascertain wJiether ur not any heart-trouble 
existed. He thought that the deceaseil had been sulftring 
from disease of Hie heart previous to having the chloroform 
administered hy Dr. Wiuslow, as the clot adhering to the 
heart gave evidence of having been there for some time, 
and thought tliat she must have been unhealthy. From, 
the flabby condition of the heart, the chloroform, in the 
opinion of witness, must have directly acted ujion that 
organ. He thought that ether was less dangerous than 
chloroform ; very few cases of death have resulted from the 
tbrmcr, while hundreds of cases are reconled as having re- 
sulted fatally by the latter. 

H, G,Win8low, M. D„ residing at No. 224 North Tenth 
Street, on being sworn, testitled tliat the deceased came to 
his office at noon on JMan-ii 'Ji)th, for the purpose of having 
some teeth extracted ; he iLsked her whether or uot she was 
well, and she answered yen. He administered chloroform 
and extracted three teeth, she at the time being in a recum- 
lient ijosition ; after extracting tlie three teeth, she came to 
and complained of feeling the pain. He adniinistei-ed more 
chloroform on a napkin, which he placed in close proximity 
to her nose, but not close enough t<j come in contact with 
the face, and she again sanli into inBensibility ; in pulling 
an eye-tooth, after having administered the chloroform 
second time, it broke ofT, and in attempting to remove 
fetnaining jwrtion he found that respiration had ceased with 
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Mb putieiit. He applied the iiswal remedies, consisting of 
electricity, iJirowing water In her face, and made every 
effort to secure an urtiticial ^e^lpi^atioIl, but it was ueeleaH, 
as she ceased breathing ; witness sunimonod Dre. Jackson 
and Groa8,butwhen they arrived she liad expired. Witnees 
stated that lie hud used chloroform for a number of yeant, 
but never had auythiriK serious to result irom its use; he 
would not have administered it to Mrs. Neely if she had 
iufornied liim that she was aufleriiifc from heart disease; 
the quantity of chlorofomi given to the deceased was about 
half an ounce. He has used both ether and nitrous oxide 
gas, and was of the opinion that there was as little danger 
in using chlorofiirm as either of tbe former. 

Mrs. Elizabeth Edgar, residiutj at 163fi Coluniliia Avenue, 
testifletl that she aceompauied the deceased to the office of 
Dr. Winslow on the 20th of last month, and staled that he 
(Dr.Wiuslowl made no examination us to the coiiilition of 
the deceased further than that he a^ked her whether or out 
she was healthy, and she responded in the aflinnacive; he 
administered the elilorofomi on two difltrent occjii*ions, a 
very short time intervening between administering it the 
first and second time. 

I%e Verdi(jt. — The testimony having all been received, the 
case was given to the jury, who retired for deliberation; 
after an absence of a short time, they returned and rendered 
the following verdict :— That the said Eli/jibetii Neely came 
to her death, March 20th, 1878, at No. 224 North Tenth street, 
by chlon)form administered by Dr. H. U. Winslow; and 
they further find that Dr. "Winslow is guilty of criminal 
Ignorance, in administering so powerful a remedy, in not 
having made any examination of his patient. 

ITie Dentist Censured bi/ the Coroner.— After quiet had been 
restored, Coroner Gilbert, in addressing the accused, si>oke 
as follows :—" Dr. Winslow, before discharging this case I 
must perfoiTn a duty which I owe to the community as 
their representative in this offii-e, and that is to censure you 
for using so dangerous a remedy as chloroform In so trifling 
anoperutiouas the extraction of teeth, more especially when 
you liave ut your own command a much safer substitute in 
sulphuric ether, aud a perfectiy hannle^s one In nitroua 
oxide gas. You are not only to be ■■ensure<l for using ehlo- 
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rofortu in siicli a ease, but usuig it without haviny: previuufll 
madij a eureful examinatiou into the pbysicul cnudltlou 
the various organs of your patient's system. Chloroform la 
a moat powerful sedative, and far more dangerous to lift 
than any of the other .imesthetics ; on this account, a num- 
ber of the hospitals have prohibit«tl it8 use. The medical 
profession have almost unanimously settled down to the 
opinion that it should only be used in aipitai operations, 
andthen only after themoat careful examination. Although 
the verdict of the jury and this censure will not bring back 
the mother to the little ones, or the wife to her husband, it 
may be the means of directing the att«ntion of dental sur- 
geona to a more careful use of chloroform, and the commun- 
ity, who fire the purtiest most interested, to the great danger 
otteiidin); itK use, and thus, perhaps, avoid similar accidents 
in future. In concluding. Coroner Gilbert committed the 
accused Ui awuit the action of the grand juiy." 

I addressed a uote to the coroner in regard to the action of 
the grsurijui-j', and received the following reply: — 

Philadelphia, Jtlareh 22d, 1879. 
Deak ^^ir: 

The grand jury ignoreil the bill iu the Winslow case. 
Very respectfully, 

W. K. GILBERT. 
To L. Tl-knjjull, M. D. 

Death in Surgical Operation.— Di'. \V. P. Mills, of 
Brownsville, Mo., reports the following death in the ly^ioKis 
Medical and Surgical Jaurnai of June, 1878 :— 

"A few days ago I was requested to operate on a boy, aged 
sixteen years, for congenital jthimosis. Hewaschlorofonned 
by Dr. A. J. Parsons, who has often administered cblor<K 
form by inhalation ; and, by the way, he is very cautious 
in the administration of this potent drug. Notwithstanding 
the great prudence, cnution, and the general manner in 
which it was administered, just as the operation was com- 
pleted, and without any indication of danger whatever, 
instantaneously— almost as quick as the explosion of gun- 
powder — respiration ceased, and a livid color overspread his 
feee ; and in spite of all the usual restoratives, he wa 
dead— in fact, it seemed as if be was ati-uek ilead 
instant. Immediately upon the super\'entii)n of these 
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alarming' sympUitiis, lila iiead was lowered, rnlil wuter 
thmwn into hid face, aud artilloial reKpirutimi iiiduoed; 
under tbe iiiilueu(:e of this treatiueiit Monie inipi'oveinciit 
was manifested, and for a few eecouds it seenu'il that the 
danger was over, but siiddeuly all the alanninjr svniptoms 
before described were agidn exhibited, and death wna the 
inevitable regult, Not more than three driiebms of chloro- 
form was used, Rti<! of this not more tlnin iTue iiud n half 
or two drachuiB were actually inhaled ; aud the patient was 
not deeply under lt« influence at anj- time during the oper- 
ation, which, as a matter of cnurae, was very brief. Nitrite 
of aniyl, electricity, aud hypodermic injections of whiskey 
were all brought into re((uisitinii, liut, as the sequel pi'oved, 
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'■ The nioBt noteM\>rthy feature of the case was the veiy 
Hui^lden supervention of tliealariiiingHjTuptojns; for, accord- 
ing to my iufonnation iu regard to chloroform pi'isnniug, 
there is gencj'ally some warning given of its deli'lerioufl 
influence." 

QnASTiTV tn-' Chi.oboform roiNO ik tiik Bi-iiod of 
Patiexts a1''trb Dkath. — MM. Perrin aud Lulleiuand* 
found that — the blood being taken ag the standard, repre- 
senting 1— tile lirain contained 3.02 jiarts, the liver ii.OS, and 
themHsclenaifi. 

Pl.ailfUlOP Al)MI-MSTR.\TIOX OF C'lll.l IKOKORM AT WillCH 

Death ocruiiRKii (Saiirtnint) ;— 

Before full eflects oO 

During fill] eftVi'ts, .i2 

Not stated 7 

lOft 

, S!kx— JIUS MORE SUB.FEIT T'l DkaTH THAN WnMEN:— 

B" Buow gives the proportion of S to 2 

" Kidd " " 4 to 1 

Sansom and the Clilomfiinn Committee 2.S to 1, and 72 
males to 37 temales. 

AoE— JjAroeht proportion of Deaths during Mid- 
dle AfiE. — Children liave shown gi'eat immunity, ani!)*Bt.' 
they also rile from Itt* eflfects. 
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KiNTi OF Operation' ix which Death occrBHKi) 
rHE Admikistkatiox ov Chi.ohokobm ; — 
Operationy of minor importance, as extraction cif teelli, 

Capital operations, 

Beductlon of dinhicutious 

Delirium tremens uiul niiiiiia, .... 
Natural labor, 



Ttie (juantilj- of L-bioroforiii iietesaary to produce deatli is 
very variablf . As small a quantity aa from seventy-flve to 
one hundred drops has caused death, and yet, in a recent 
case which has come under our notice, as iniicli m tliree 
pounds were oinployi'd in twelve liours, and no serious 
results followed to tlie motlier iu cojiHuemerit, but the 
inflint died Iroui the iirofounri naruowia. 

Dr. Taylor, of London, iu his work on Poisons,* states 
that "Fatal cases Jittve been pi-oportionally nmeli more 
niiinerouii from the uae of cliloi'ofona-i'apor than even from 
(the impure) ether-vapor emiiloyed in England." After 
relating a numl>er of fatal cases, in which as small a quan* 
tity as a drachm of chloi'oform in vapor produced death 
suddenly, hereuiariis: "It is not necessary that this theory, 
that a fatty and flabby heart is the true cause of death, be 
brought forward to explain the fatal resultn— (ftej/ are Bimply 
caaCK of poison ir^." Then he refateM that death of a hearty 
mun took place on tlu' oi>ei'ating' table uf a London hospital 
in tliree minutes, from two drachms of chloroform given In 
vajior; the nentleninn who tidniinistered it had given it 
previously to tliree or font hundred ]iatients. It was on this 
occasion tandidly admitted that the body was quit* healthy. 
This ia tile reason why so many enunent aud (.ouscientious 
surgeons have given up the use of thloroform, txcept in rare 
caaea, for fear such a oataatrophj nught occur A recent 
case of death from chloroform, in which a distinguished 
Southern aurgeont met with hi'* first fatal case, followed,' 
however, an operation on a diseased siibje(t Thla surgeon, 
during the war, ia reported to have administered chloroform 
fifteen thousand tim^ without one death. 
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We also know, from private iDfomiatiou furnjslied by one 
of the most careful and reliable surgeons of our city, of fatal 
cases of death from chloroform which have never seen the 
light of day; and we feel sure that there are other such caaes 
which have occurred on the battle-Held, at sea, aud on the 
railroads, following aevcre shock, and that the patients died, 
not from the injury, but ftnjm the narcotic efTects of this 
most ijowerful poison, adniiulntered before reaction had 
taken place. These statements are not made from niere hear- 
say, but were received in confidence from surgeona of high 
rank in the army and navy, and who were In ai-tive service 
during the late war. 

What are the nicanii to be reaorfed to, to prevent death 
from l/iig agent, when it is found absolutely ncpemary to 
retort to its use t 

What M, then, the chief danger (o be apprehended, tutd 
prei'ent i-lomirc of the gfotf la, faint iTig, and f ail- 
of the pulse f 

Stop the ndnilniatration of the chloroform. 

Lower the head, and elevate the feet above the level of 

le body, and remove what mucus may collect in the mouth ; 
out the tongue and elevate the jaw. 

Administer Jive to ten dropit of iiilrife of itmi/l, droppeil 
ttam a bottle on a piece of ilotli imd held to the nose. If 
the patient makes no eftbrt sit lireutliiii^', fun* it up the 
nostrils by means of » small liuncl-Npray, compressing and 
expanding the chest by manipulalinn with ellxiws to Ihe 
side. This should he coiithiued until tbe heart acts. 

If there is stilt increased e^'idence of asphyxia, owing to 
falling liack of the tongue and closure of the glottis, neXza 
the tongue with a diy napkin wnipiK'd around it, or with 
a eatch-forceiw, and pnll it forwards unlil its tip Is well 
between tbe teeth, and huld it (hen-. 

Give the iialient plenty of fresh air, by o]ienlng tbe win- 
'<lows, fhnuing, use Hutcellution, etc. 

If these means fail, commence artificial respiration at ouce. 

Applyagalvanicor Faradayic current along the course Of 
tbe pueumoga.strie nerve, through the diaphrapin.aud e%'en 
to the heart, by means of eleetroden of metal, conlidning 
sponges which can l>e nioistenetl with hot salt wal«r. 

Li-t the assistitnts or nurses rub each extremity briskly 
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with a hot towel ; apriukle the face, hy the fingers, with ice 
water, and iueert a lump of iue in the i-ectimi, or inject 
whiskey or brandy iutu the rectum or into the skin hypo- 
dennically. 

As soon aa the patient can swallow, stimulate with brandy, 
whiskey, and aromatic spirits of amniania ; adding, if for fv 
fcniale, the anunoniated tincture of valerian. 

After auceessfui resuscitation, drj- the skin ; give tlie pa- 
tient warn) beef-teu and milk ; apply warmth around the 
body for seven or eight hours by means of hot-water bottles, 
heated bricks, bags of hot salt, etc.- 

Prof. Silliraan thinks the beat treatment in impending 
death from chloroform, is the introduction of air, heated tn 
130° F., into the Uiiiga by artificial respiration, by means of 
bellows. 

T. Hughes, M, D., in Ziondon Lancet of November 2d, 
8Bya : " If I were about to be placed under the influence of 
chloroform, I would say, ' Never mind my pulse, never 
mind my heart; leave my pupil to itself. Keep your eye 
on my breathing; and if it becomes embarrassed to a grave 
extent, take an artery fi'rceps and puH my tongue well out.' 
It was the obser^-aiice of this simple yet all-important rule 
that enabled the late Mr. Synie to say that lie never lost a 
single case from chloroform, although he gave it in Ave 
thousand cases. Prof. Lister has done much to enforce this 
rule of practice, and to him is due the credit of pointing but 
the tnodug operandi of this proceeding. He was the first, 
fts far aa I am aware, who explained that its action is not 
otechanical, but is exerted chiefly through the nervous 

Prof. Sciiiff warns surgeons not to continue an operation 
Immediately on a patient's recovery ftom, the excessive 
action of aniesthetics, but to wait until respiration has been 
energetically restored, otherwise a new and generally fatal 
asphyxia may be produced. 

Itiswell to remember that anemia of the. brain is second- 
aiy to the cessation of the heart's action, and that to restore 
vitality to the btain requii-es that the heart's action be re- 
stored. For the purpose there is nothing better than elec- 
tricity, and the use of it is to he continued, not only for a 
rewinoments,butfor three or four hours. In cases of opium 
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narcosis, si'iiic Imve reravtrwl afltr the use of the Fumdf 
current liiiriug flftefii ['uunecutlve houra, aad it i 
worthy of trial for iin iouji a perinrt in u easC of cliloroform 
poisuiilLi^. 



In our table of deaths from chlorofiinii the lietwilH, as fiir 
a« known, are given, but the ehlef 2>0Hi tnoHein eireeta pro- 
duced by deatli afttr chloroform ure oingeHtioii of the bralu 
and inucou^i metuhrauee of thi? ulr-jntRMk^ea anil alimentary 
Minnl ; the hnim-hla are lilltil witli iiiu.'iis. 

EMI'LOVMEST OF CHLOiiOFORlJ IX I.AIHIH. 

SI. Fifliauii niid u (luper liefiire tlie Iiitennilioiial Medi- 
<!al (;onp;ress of Oenevu ( Ganeffe Medicale, Oct^iher iSI, 1S77), 
in which he advnnced the following coiu'lneioiiK, which ate 
nut genentlly approved of by the inajority of g^'iitecolcigists; 

1. The em ploy nie lit of ftiiieethetioK In, an a general rul^ 
advisable <n natural labor. 

2. The principal suhatancea wtilcli luive lieuii UHcd for 
this purpose iiji to the presteiit time ; chloroform, amyleue, 
laudanum, morphia hypoderinlfaUy, ehlond by the mouth 
andhy injection. 

3. Of these, fhlorijfomi «eeniH to be preferahle. 

4. It should I.K' iidmhiisterwl awioriling to the method of 
C^now, tliut Ih, io small dones at the beginning of each psin, 
its Hdniinlstration being Hu»{M'ni]ed during the intervals. 

5. It Mlumid never be pushed to complete iniK-nsibllity, but 
(he {>atlent i^lioiiUI be held in a ntate of serai-anteHtliesia, 80 
iM to prMluce u diminution of the t^ufl'ering. 

6. The general rnle is never to administer i-hloroform ex- 
cept during the jHrlod of eximlsion ; but in certain cases Of 
iier\-ous>UwH and extreme ugitntion, it la advaut»geoua not 
to wait for tlie i-omplete <lilatatIon of the os uteri. 

T. Kxperlenvcvhaiinhown tiiatanwathetlcH do not arrest tb« 
coutractiouM x>f the uteruis or altdoniinal muscles, but that 
they weaken the natural re»lMt^n(-e of tlie perineal muscles. 

8. The use of unientlietiCH has no unpleasant effect ou the 
mind of the mother or upon the ehild. 

U. In lessening the nutt'ering. anHfthetic-' render 
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servii-e i» ihost women wfio dread tht piiiu ; tiny liimi 
the I'luiuoeB of tliB iiervouM eriHes wlik'li are (.'iiiiKeii <Ui 
liihor by the eseeax of sufteriiiK ; tlie.y make the rwo 

10. They iiiv t'wpet'iully iifet'u] Ui eului the gretit ugita 
wuiieereliral excitement, whieh lii}rt)riifli'ii|inHlin'eMiii every i 

11. Tlieir eni|iloyiiie!it i-- imUciittH] in imtiiral vawf ii 
the pains ure Miiypentled or retunleil by the sulTi^iiug caused J 
by muliuHes oecHrriiis previous to or ihirin^ l«i)or, and ii 
th<Mt.'ciiMe» where irregula.1 and portml loiiti'ui ti ini< occat<Ioa J 
iiitemiil fliid wmictinies ^ uitiuuinii* pain w ilhi ut ( 

pi'.>irvf~^ ril' tile llilmr. 

yj. 111 11 ii:itnnil laliiii cliloitifnrni hIi uld nt\('r lie used \ 
ivitliinir the i-uii-riil lectin ttiminiianil liu iiiniily. 

Tlie expiricin-t- uf HHtish practitionei-s U jn;nerally ii 
BtwHl ti) have di^ipoded them to regard the une of ehloniform | 
in lalmr us u pmceeiling of the highest utility and m 
and, acermliiiir totheinodeandliniitrtof inhaliitionpractiKed 
ill llii' ■■iivi;iii-!;iiLi-i -, pi-iictieally free fnini danger. It is 
iH'iii' ;i :■■ imit, tlierefore, to nntli'e the npiMisite 

vie\i - ■ .'■ . '. ■ ■, idiera; and to Mpeuli of Franw, where 

(■h]iiivii(iri. in i:i,.i,]' liiiM not yt't itewme mi'lhikated, and 
where iiit-dii'iil s-i-iein-e generally lias for the lant quarter of J 
a century fallen hi tu the baek>rroinid. Dr. William T. Luak, . 
of New York, read before the ,\jiieri(nui ( iynreCologiGsI So- I 
cdety an Interesting paper on tlie iiecewity of " Caution in ' 
the uwe of Chloroform during Lalior," in which he expressed 
hia belief tliat " not a small iiinnhej of jierNOiis have quietly 
abandoned chloiviform as a pain-c tilling agent, heeauBe » 
incident Ui their practice hua led tbeni Ut suspect tliut, iu 
Hpite of »tatJitticH, it posBeeeee daugeroiiK properties." The I 
author divides his subject according to the following heads: j 

1. Deep antEBtheeia, earried to thepoint of oomplele (Aol^ I 
fion of fonsdousnena, m aome cases weakens uterine aotionj ( 
and nometlmea sti^etuis U altogetlier. 

2. ChlorqfoTfn, even given in ttie ttsuol ubntetrical fashion, I 
Tiamcl//, in mnaU doses, during the painx oiilg, and after tlie 
commence>neni of Oie second stage, may, in r^-cepfionai cases, 
so far iivMl.-rn uterine action as to ei-eatr; the necessifi/ for 
resorting to ergot orfnreepis. 
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3, Patients in labor do not enjoy any abaohttc aiimunitj/ 
from t/iepernifioua effeels of efilorttform. 

4, Chloroform should nol be given in the third elage q^ 
(aftor. The relative safety of cMor-oform eposes with the &i'rtA 
0/ the child. 

5, The more remote influence of large doses of c/Uoroform, 
during labor, upon the puerperal stale, is a siilgect that ooHi 
for farther investigation and in^irg. 

Dr. Flayfalr^ tbinktt that ohloroforiu iuhalatioii is too 
iiidiscriBiinately used, aad says that he has oleerved the 
pains ftJter and become leas effectual. After chloroforml- 
zation, and when it is prolonged, he tiiinks it favors post 
partum hceniorrhage. 

Tnareeent case wliioheameundei' the writer'anotice, where 
three pinta of cliloroform had been employed in ledloDa 
labor, there was great retardation,- and idtimately, iivhen 
the forcex)s were applied, the Infant was so narcotized from 
the effects of the chloroform that every means employed to 
restore it failed. 

Dr. Colling reported in the Boston Medical and Surffieal 
JoMJTiof of January 11th, 1S7G, a eaae of death bj- eliloroform 
in parturition. Tlie patient was a prinkipara, aged twen^- 
two. The labor was proceeding well, and the^ liead was 
apparently on the point of emerging, when the patient had 
a alight couvulalou. Chloroform was administered, and the 
pains returned ; and, still later, the administration vtM re- 
peated. The head was gotten away, and the uterua was 
Mntractiiig well, when a tremor occurred, the pulae ceased, 
and the patient was dead. 



Prof. Demme, in the Central Zeiiung fur Kindcrheitkwtde 
of September 1st, 1879, gives his experience in the use of 
ehloroform as an uiuesthetic for cliildren, which corresponda 
in part with our own observations and experiments. He 
says : " Its action is quicker, more reliable, and in no way 
more dangerous." This last expression must, we think, be 
modified, for deaths have followed its adniiniHtration in 
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children in several inataueea, or which the t'ollDWiug is a 






185K, 


Uirl, 


1H61, 


Boy, 


IS65. 


_ 


1866, 


n..y, 


1867, 


Cirl, 




Boy, 


1889, 


Girl, 


mo. 


Bijy, 



Xie 

Tiitiior of scupiila. 

Tumor of back. 

StrHbisniiiH. 

Injury of toe. ' 

Hip diseuHe. 

ij«ryngiti». 

Deformity from burn. 

A 1 II pu tilt ion of finger. 

Keteutlon of urine. 

I.itln)toiii.v, 

HInilHHniUM. 



11, IriJertoluy. 

1871, " f', Drtftsiiig woinul. 

12, Kxti-attiug teetli. 
THE ISE OF fHI.OROFORM IN KEGARn TO 

NATIOXALITY AND RACE. 
Dr. M. F. Coomes, of Louisville, Kentueliy, wrlleH in the 
Amirioan Bi-weekly of September 14th, 187B : " The Iris!), as 
a. olasa, will take more flilorofomi and be lunger in yielding 
to ite iufluenut! thau any other nationality. The belmvior 
of Americaus is i^Imilar to that of the Irish ; they pii^ess 
great power of reslHtante, but yi«ld to the influence of the 
unKsthetiu with more eaiie and take less of it. The (iermana 
yield to chloroform with hut little troulile ; it is not an 
infrequent oceurrenee to see them become antesthetized 
without a struggle. They rarely make auy demonstratiou ; 
if they do, it is usually in the form of nipid conversation or 
Hoiig. The uegro is more easily influenced by chloroform 
than either of the before mentioned races; they usually be- 
come aiiieBlbetized very readily ; in many inslaucew they 
sing and pmy while inhaling." 
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These olisen-ations were taken m fift,v-ti( 
which the Doctor kept an accurate record. 



Borne patients are 
inhalations ; while, ; 
considerable difficulty. It may alao happen that chloroform, 
although obviously indicated, could not be employed on ac-. 
count of severe cardiac conijtlication. 

Professor Occhim had a patient, requiring the ri 
a large calculus, who was much enfeebled by a cb] 
suppuration, and whose pulse was irregular and ttirea 
XJnder these dlseouragiug- circumstances, the Profeesoc q 
ployed the preventative eftfecls of aninioniacal inspimtin 
as a atimiilant to the uen-oua and vascular systenas, am 

very large oalculua was extracted without difficulty o ^^ 

turhauce of these systems ; tiie patient made a good recovetn 
M. Occhim made severid experimeute ou putients laboiil 
under cardiac difficulties in their various stages, and tl 
conflmicd the conclusions at which he arrived at, i. e., t 
the tolerance of chloroform can be ensured by the preva 
ative use of ammoniacal inhalations.* 
THE INFLUiSNCE OF CLIMATE OK THE USB J 
CHLOROFOEM. 

The following extracts, in reference to the use of cMfl 
form, were taken from letters received from twodlstingobd 
surgeons in the South. The first is tram Dr. liandoii' 
Edwards, editor of theF"^reiaJtfedica(JfonWi;y, dated I! 
mond, Va., October 21st, 1878:— 

My deak DocToh : 

It Is one of the most jteculiar facts that I have 
known in mcdieal practice — the diflference of experlenoe 
Europe and the North with chloroform and ether, aa o 
l>ared with that at the South. I don't understand the h 
rate of mortality with chloroform elsewhere; or elH 
cannot explain the low rate of mortality at the South tn 
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the sanie agent. AuEeathetica are uaed for more trivial 
afTectioDa and eui^ical operations in the South than in the 
North ; and, of course, for all grave troubles, many obatet- 
rieal caaea, etc. Even during the war, when we Confederates 
were not using Bquibb'e, or a chloroform having the repu- 
tation of such purity, our preference was for chloroform, 
although of liome manufacture, and I know of no army 
Burgeon in the Confederate aervica who had any occasion 
to r^ret his preference for It ; of course, some accidents may 
have occurred with It, but I do not recall any fatality direetly 
or BOlely attributed to it. But it seems to me almost every 
practitioner of eminence in the North has knowledge of 
some fatality from chloroform. Were a fatal tone from 
anteathetids to occur in any of our small cities or towns, it 
would become wide-spread news. 

Yours truly, 

LANDON B. EDWARDS. 

The second, dated October 20th, 1878, is from Dr. A. W. 
Calhoun, an eminent ophthalmic and aural surgeon of 
Atlanta, Ga., who administered chloroform even in the 
removing of tonsils, etc., without fear : — 

My dear Doctor: 

My recent experience has also taught me that it is per- 
fectly safe, and oftentimes rcry desirable, to give cliloroform, 
at least to the extent of enuliling you to begin the operation 
without resistance on the part of the patient. 

I am, etc., 

A. W. CALHOUN. 
There may be something in the difTevence in the boiling- 
point of chloroform in tlie South, and in the fact of the air 
being more heated and stimulating. 

CONCLUSIONS IN EEFERENCE TO THE USE OF 

CHLOROFORM. 

In what class of cases can chioroform be employed with 

In my own experience and after my esperiments, I would 
limit the use of thia most potent of all the aniesthetics to 
very young children, or those who arc weak, atrumoua, or 
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overgrown; to puerperal eelampsla, iu very viiileiit convi 
sioiiH, ill male adults, or in females during delivt'i 
rapidity of dilatation of the oh uteri is abeolutely neoessary 
U) save the motlier'a life. 

In some rare I'flses of painful operation, wht're, Hfter (.-on- 
tinued eflbrta, no complete insensibility eau i»e produced by 
ether, I would feel justified in the use of a siiiull portion of 
chloroform on a clean sponge or inhaler. By a reference to 
the recent cases of deaths from this agent,I am fully satisfied 
that no amount of care or precaution, or mode of aduLiui»- 
tration, or amount Inhaled, will prevent, in certain eases, 
the fatal result ; and yet pliysluians and others will resort 
to the use of ehloroform on accomit of its pleasant tjisto and 
odor, rapidity of action, cost, and comparative bulk. 

In the recent admirable work on surgery by Erichseu,' 
he discussed the question, Do anrestlietics influence the rate 
of mortality after operation'.' and concludes by wtating : "I 
am inclined to believe that tlie rate of mortality has increased 
since the use of anassthetieB in operative surgerj-." Again, 
" I can not but think that chloroform does exercise a noxious 
inHueuce on the constitution, and does lessen the prospect 
■ of recovery in certain states of the system, more especially 
when the blood Is in an unhealthy state." He states the 
most dangerous condition in which to administer chloroform 
la that in which, iu consequence of renal disease, the blood 
is loatled with urea ; in such eases epileptiform L-onvul^ons 
are readily induced. 

In the recent work of Professor Billi'oth,f of Vienna, be 
states; "Recently, ether has come more into use on aceoiint 
of the number of deaths from chloroform. I now us« a 
composition of three ports chloroform, one sulphuric ether, 
and one absolute alcohol, which seems lees dangerous than 
chloroform." 

There have already been two hwuired and ten deaths from 
chloroform faithfully recorded and reported (see first edltimi 
of this work, Philadelphia, 1878). Most of these occurred in 
the hands of the most exi^erlenced surgeons, and uiany of 
them in large hospitals where every appliance was to be had 

• The Scleuco and Art oIBuTsery.p. O. HJiilndelplilii: H.C. Lea, 
t From the Foarth Germsn Edllluii. 
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gas, or " laughing-gas," as it was 

I nonly called, because of the pecu- 

l produced by its inhalation, had long 

, In lyggSirHumpbryDavypub- 

I ccount of his researches and experi- 

1 it, describing the relief it afforded 

suffering from headache and tooth- 

' niaking this remarkable suggestion: 

s oxid, in its extensive operation, ap- 

jleofdesiraying physical pain, it may 

e used with great advantage during 

lerations in which no great effusion 

ikes place," 

:nedlhatonDeceniber 11,1844, Dr. 
ells, a former partner of Morton in 
business, for a brief period attended 
■xhibition of the effects produced by 
;asgivenbyC.Q.Coltonat Hartford, 
ej the influence of the gas, one man 
anitbrfiised his shins badly, but ,was 
js of any f|,in until the effects of the 
ssed off. ^ght as was the incident, 
profound impression on Dr. Wells, 
as troubled at this time with an ach- 
he decided to make a practical test 
iry on himself. He inhaled the gas 
her dentist extracted the tooth, 
era in tooth-pulling! " he exclaimed. 
>l hurt me as much as the prick of a 
the greatest discovery ever made." 
few more or less successful experi- 
■rder to obtain something like an offi- 
iement of his methods, he repaired 
o give an exhibition of painless tooth- 
hepresenceofanumber of physicians 
:al students. Dr. Morton consented 
.m. Dr. Wells administered the gas, 
I Ited the tooth, but the patient, instead 
W^g in blissful unconsciousness during 
p^a, screamed w/cli pain. Some of 
^l^^t^^efland others bis^d. Th^~ 



elapsed before the "new era 
by means of nitrous oxid gas, _. 

Though Dr. Wells's exhibition 
it stimulated Dr. Morton to renefc 
apprizing him as it did that he T 
in seeking some means of subd* 
it suggested to him a new lir 
in the application of ether, 
volatile as nitrous oxid gas; ■ 
wtien inhaled, accomplisb whai 
failed to do? Its efficacy ii 
sensibility IV hen applied to amuc^ 
lie had already ascertained by e 
taken into the lungs, it would S 
pliedto a surface of muc( 
than existed in all the rest of th| 
gether. Moreover, it would r 
most favorable forthedisjiersionB 
ing properties through the systej 

These were the ideas that fl J 
his mind. But there were grave I 
which made him pause before I 
ihem to the test. He did m ' 
time did anybody else know, ho« 
lation of ether might be pursu J 
Yet its inhalation for medical piT 
infrequent. In a pamphlet puM 
mention is made of the benefic| 
duced by this means in 
seases. Dr. JohnC. Warrenof B 
it in 1805 for reUeving the last I 
monarj' inflammation. ButthouJ 
many physicians and chemists! 
the verge of discovering that X\\M 
sulphuric ether would produce | 
pain, they all failed to push thei 
enough. They seem to have ( 
its inhalation to the extent of pre 
sciousness would be attctided bB 
if not fatal, consequences ,at\iv\\B 
Llitioners to exeicvse e^-ttgnvj 
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and all tlie kuownmeansemployed to pifveiit death. There 
are al:io a lui'ge auinber of death? unreported which, like 
fatal operations in Hurgery, never nee the light of day, and 
are therefore of no use to warn the careful oljser^-er. 

The number of deaths from chloroform, contained in the 
acconiiMinylng table, which have occurred up to date,* 
nuniberlng one hundred and sixty, when added to tlie two 
hundred and tenf before rejiorted, malte the ghastly aura 
total, rejjorted and fully authenticated, of three /lundred 
and neventff. It will be seen, by a glance at the table, how 
and why deaths from chloroform have occurred ; and how 
unaatlBfactorily, in most of the cases, the fecta connected 
with the circumstances have been reported. 

COMMENTS UPON THE TABLE OF DEATHS 

FROM CHLOHOFORM. 

Date whek Death occuBREn from Cmlokof'obm.— 

The number of deaths in the uoltt months were forty-seven, 
and against tbia we have forty-seven deaths during April, 
May, June, July, and August, show-ing but little ditTerence 
in regard to temperature. 

Sex. — We find there are seventy deaths in males, and 
twenty-nine in females. Our results agree with those of 



Age.— Number of cn«es over twenty-one, flfty-six ; under 
if, nine, the youngest of wliich was three (No. 157), then 
follows one at six, eight, eleven, twelve, fourteen, fifteen, 
sixteen, and eighteen year.«. 

Character of the Operation for which the Chlo- I 
HOFORM WA8 ADMINISTERED.— In many instances the ' 
chloroform was employed for trifling ailmei^e, which could 
have been relieved by less hazardous means, or in surgical 
operations of minor ijuportanee, as follows : fecial neuralgia, 
asthma, headache, toothache, sleeplessness, uterine trouble, 
etc. Of the ojierationa, there were fourteen cosee of extrac- 
tion , of .teeth ; then follows introduction of catheter, extrac- - 
tion of thorn, amputations of fingers and toes, hydrocele, 

' The author desires to acknowled)^ bis obUgntloDB to Dr. C. 9. 
TurnbQllroT vnlMuble asBl stance In ths prt^paratlon of this talile. also 
to Dr. H. F. Sterling; for eoUectiiig oases. 

i Medical News and Library, Fhlladelphla, up to 1669, 
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removal of dead bone, dressing of fractures, tumors of ai 
eize, flaaure of unus, cataract, iridectomy, and strabismiw^ 
mBiiyof whicli could have been performed without ajj anees- 
thetic, or if thisi was insisted upon, sulphuric ether, hydro- 
bromic ether, or nitrous oxide, could have been employed. 

Thj: time at which the Patient died.— In twenty- 
four inst-ances before the operation, sisty-one during, and 
only ten after the operation. 

The Quantity of Chloroform Employed. — The 
smalleBt quantity employed was a few drojis in case No. 
142; then Lu case No. 21 fifteen to twenty drops, in uase No. 
156 forty drops, case No. 28 six mininiB, and in eight eases 
one drachm only was employed ; in twelve cases, two 
drachms ; from half an ounce to one ounce in most of the 
other cases, with one exception, in whicli it was slated a 
large amount, in ease No. 30, was employed. 

Form op Apparatus.— In nine casea a towel or napkin 
was used ; in two, upon lint and sponge ; one in the sitting 
posture; in one, large amount carelessly administered; one 
lying on abdomen. 

Condition of Patient.— The first most prominent con- 
dition of a patient was the habitual employment of chloro- 
form (three), either to induce steep, relieve pain, or in most 
instances as an intoxicant, at first in moderate quantity and 
then increasing it, forgetting its fatal nature. The second 
condition was its fatal effects upon persons of an intemperate 
habit (three), anjcmic (two), or disease of heart, or broken 
down in general health. On the other hand, however, 
many are cut down iu a perfectly healthy condition, after 
the heart has been examined and considered all right (five). 

Symptoms.— iThemost prominent symptomsof chloroform 
poisoning will be found to he thefaintingofthepatient, fail- 
ure of the pulse, heart's action, and ceasingof the respiration, 
Btertoroua. breathing, face livid, convulsive movements, and 
dilatation of the pupil. 

The Cause op Death.— Out of twenty-seven cases, the 
majority of deaths is stated to be from collapse (in fourteen 
cases), from shock (two), syncope (one), asphyxia (tliree), 
from disease or paralysis of the heart (five), chloroform 
poisoning (two). 

Post Mortem Appeahances,— Heart affections seem to 
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have been the chief causea for death reporteil. Fatty d 
generation of the heart was found iu seventeen caeea ; oth 
cardiac lesions, nine cases. An examination of our table 
will prove the sad but positive fact tJiat a large number of 
patlenta who die from chloroform were healthy prior to 
t^kking the fatal dose to relieve them of aome trifling ailment 
or for a minor surgli^ operation, (The reeulta conlirm the 
experiments of Behiff, who stated that in more than five 
thousand cases that chloroform [uiralyites the heart and 
blood vessels at once without previously paralyzing the 
respiration.) Thirty coses were either healthy, orpo«( jnor- 
tem results were negative ,* in one case the patient had been ■ 
carefully examined, and no disease of heart or lungs v 
found to exist; one had inhaled chloroform the day before, | 
In two cases, from vomiting, followed by deep inspiration, 
the food was found drawn into the trachea ; in one, trache- 3 
otomy of no avail ; in the other case, patient died alone ' 
(self-adniinistered). In many of the cases the p9at mortem 
conditions are given in detail, as thougii they were potho- , 
logical cliauges. 

Chloroform gives bdt liti'le warsikg!— The ra- 
pidity with which patients die from it is aa follows r^ 

I patient, instantly, struggling stage, . . died in 1 second, 

1 " suddenly, " IJ minute. 

1 '■ "2 

1 " "3 

4 " "5 

1 " "6 

4 " "10 

2 " "15 

2 " " a few ' 

BcUlff also eonttrms tlie results in this table, as he, too, 1 
has found death to occur from chloroform at the first inspi- ' 
ration, 

NITEITE OF AMYL (CiH,,XOj). 

This valuable drug was discovereil by Balard iu 1H44, and | 
within the lost few yeara nitrite of amyl has assumed con- i 
siderable importance as a remedy in all spasmodic affections; \ 
and as an antidote to chloroform poisoning. The first notioe j 
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i.f its efFw-t'' was by Profeaaor Gutbrte, wbi., wliili 
nitrite of aniyl from amylic alcohol, obsen'ed that the v 
when inholert, quickened his circulation, and made him 
feel as if he had heeu ruuuing. There was flushing of his 
face, rapid action of the heart, and difficult brenthiag. 

Perfectly jiure nitrite of amyl can only be obtained by 
many careful distillations. It boils constantly at 96° C., 
while Bpeeiniena examined by Dr. Greene, of thiH city, were 
fonnd to have boiling point* ranging between (HP and 180° 
C. Such products, he observes, Lave never been rectified; 
one specimen bad not entirely distilled at 220° ; another con- 
tained aliout tea per cent, of water, twenty-five per cent, of 
amyl nitrite IIHI" to 100° C), and the remainder was com- 
posed ahnoi^t entirely of unaltered araylic alcohol. 

If tlie nitrite of amyl is made from amylic alcohol, it 
ahoulii be that which passes after two or three ftactionationn 
between 128° and 132° C, the difficulty of not obtaining it 
pure enough being due to a faulty ptocbhs or earelcBsness in 
its rectificutioii. 

A very fair yield of nitrite of amyl may be obtained ty 
the action of potassium nitrite and sulphuric acid. The 
potassium niti'ite may be easily made by maintaining j>ota»- 
sium nitrate for some time at a dull red heat. It is then 
heated with amylic alcohol In a flask nn a water bath, and 
sulphui'ic acid, diluted with its volume of water, gradually 
addiiL The nitrite of amyl distills over regularly with some 
vapor of water. After washing the product with a solution 
of pofassiuiu carbonate, and drying it with solid potassium 
cai'bonate, it is again distilled, and all that iHisses l>elow 100° 
C. may be retained. 

Four ounces of commercial nitrite re-distiiled by Dr. 
Greene, to obtain for me a pure specimen, yielded less than 
one ounce. This accounts for the very variable efltectA ob- 
served by the difli-Tent oliservers. For my part, I have, at 
times, been ^'ery much disappointed in it, and on examina- 
tion of the drug, olitained from a first-ciass store, it was 
found to be amylic ether, with only a small proportion of 
the nitrite of amyl. 

The same difllcult^- is experienced in Great Britain In 
obtaining pure nitrite of amyl, as may lie seen by thfr 
following: 
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" The purity of this drug was discussed before the British 
Fhamiai^entical Society, in September, 1878, by Mr. D. B. 
Dott. His jmper embodied the results of an esaniinRtion of 
aeveral amiples of uitrite of amyl procured from riilferent 
makers, with tlie view of ascertninlng the degree of purity 
of the urticle in tht^ market. Tlie samples examined Iiad a 
specific gniAity varying from .8ti4 to .876, the proper speeiflo 
gravity being .877. ' By a single roctifteation they gave a 
yield of C.7, il.5, 3.3.3, 47.ti, and (i-i.O per cent, respectively, 
boiling at 90° to 100° C, while a sample prepared hy the I 
author in tlie ordinary way gave S-'lO per eeiit. One of the J 
samples had an oiior tjuite distinet from that of genuine 
nitrite of amyl, and proihiced little effect on the heart's' 
action by the inhalation of its vapor. It will thus he » 
that there is a great variation in the quality of the amyl 
nitrite of different makers, and that aome of it Is of very 
Inferior quality. The author confildera that some standard 
of purity less rigid than that of the Pharmaeoposia ought to 
be adopted, as it is imposaible to prepare a nitrite of am.yl 
boiling constantly at 20.)° F. Indeed, there seems to be i 
some doubt as to whetlier that is really the correct hoihi^ 1 
point. The process for preparing nitrite of amylbypaflsing I 
nitrous acid ga.s through amylic alcohol is held tfl be the^ 
best, being decidedly jireferable to that by the direct action I 
of nitric acid on the alcohol." 

EFFECTS OF NITBITE OF AMYI.. 

There is a ver>- great ditference in tile effects which nitrite | 
of amyl, chemically pure, produces in different iieraona. 
know of two persons wllo cannot approach it without^ 
immediately experiencing a feeling of distress in th 
of the heart, accompanied by a sense of faintneas. Another,-! 
after one whift', swung around, and would have fallen to theil 
ground if support had not been at band. In my own case, 
I can inhale it with impunity, and it requires five to ten 
seconds before flushing of the face, disturbance of the heart, 
or giddiness are Induced. 

When first employed it was with the greatest amount of i 
care, and was supposed to he very dangerous, but we have. 1 
not found it to be ao, nor have we as yet known of a singlft | 
de ath fiwm It, when used as a therapeutic agent. 
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In a caac of spnsiu of the glottis, following pneutnoi 
employed inhalations of the nitrite of amyl, in the foi 
the glasa globules, "pearia of nitrite of amyl," with 
much to the relief of the patieut. 

While traveling liurliig the auinmer of 1877, 1 met a' 
bnown gentleman of Philadelphia, the late Mr. E. Bonisell, 
who was affected with angina pectoris. A vial of nitrite of 
amyl was his constant companion for several years. Every 
little while he would inhale its vapor with decided lieneflt 
and relief. He had done so for many months without the 
least deleterious effect. 

In another case this remetly completely failed, and hypo- 
dermic Injections of morphia had to be resorted to during 
the attacks. 

In moat of cases it is liest administered lying down. 
Women are more susceptible to its effects than men. Given 
internally, with mucilage and an aromatic, it will at times 
produce nausea ; generally uii irritation of the throat. This 
is increased by the iitijiurlty of the drug. 

Taking into consideration the ditferent idiusyncraeiea and 
susceptibilities, it is better in all cases to hcgin with the 
minimum dose, say one drop, and gradually increase if well 
tolerated. It should never he trusted to tlic pal icnl until its 
effects upon hla system arc well known. 



Dr. Bun^all, of Now York, hau recapitulated the expert- 
ments performed upon catM and dogs by others anil himself, 
and set the amyl down as an agent which should always be 
in the armamentarium of the medical man, who went pre- 
pared to meet any emtTgcncy that might arise while pro- 
ducing anteslheslii witli chloroform. 

Dr. W. Ii. Lane hii-s repented numerouK experiments on 
animals witli the nitrite of amyl, and states: "When in- 
haled in small quantities, it produces recovery from chloro- 
form insensibility liy dilating the arteriolew of the brain, and 
thus remo\'ing the cerebral antemla due to the chloroform. 
It also helps to produce recovery from the chloroform iii> 

* Hl-iIIoiI 111 tlio aiivaneed nee of elglily-two during 1870. 
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sensibility by raiung tbc temperature, which in alwiiys 
lowered by chloroform, and by removing the paralysis of 
the heart due to uhloroform. This action is well seen by 
the nitrite of amyl making the heart's beats fewer and 
liOundH louder. This action of the nitrite of aniyl in Hush- 
ing' the face and eyes, causes increased heat, and makes 
the heart beat Blower, but with an irr^ular action, as wo 
have experienced in our own jierson, in doses of two mim- 
ims and a half by inhalation." 

Dr. Latie also atatea, by way of i-uulioii, that where tlie 
pure nitrite of amyl is inhaled in large quantities, instead 
(rf producing recovery from chlorofonnie iiiHensibllity, it 
not only retards it, but it may cause death by paralysis and 
over distention of the heart and entforgeraent of tiie venous 
Bystem, In large ttoses (inhaled) it produces a lidl of tem- 
perature. 

FIVE SUCCESSFUL CASES OF RESU8CIT.\TrON 
OF THREATENED DE.\TH FROM CHUORO- i 

FORM. 

Dr. Mund^, in American Journal Medi':ul Sciences, Jan- 
uary 4, 187S, states: "The beneficial efttcts of nitrite of 
amyl in stimulatiug the heart, and thua penalttiug the eou- 
ttnued administration of ether (in an operation for ovariot- 
omy), were wltneaaed by aU the phyalciana present, and 
are unquestionable. He also states that two cases of resua-. 
citation from chloroform syncope by aniyl-nitrlte have been 
reported by Dr. Pileher In hia report on croup and diptheria ; 
and very recently* I And a ease published in which the lo- 
halation of the nitrite of amyl, which fortunately was at 
hand, according to the testimony of physicians present, re- 
vived the patient from sudden chlorofonn toUapse, and 
saved her life." 

The editor of the British Medical Journat says: "Wo 
have recelveil the following interesting report for publica- 
tion from a physician : — 

" On the 0th instant I was asked by a jirofeaaional friend 
to administer chloroform to a patient of bis, from whom he 
was about to remove a fatty tumor situated in the left lum- 
bar region. Tlie patient in question was about forty-nine 

• British Medical Jouraal, August 18, 1877. 
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yearv of nfte, iiinrrletl, thcmother of several 01111(11*11, of 
tliiu, sijare hftblt, but otherwise in good health. Slie waa 
nen-ous, and apprehensive of the reHiilt, entreating me not 
to give hef too nmeh chlorofonii. Having pi'ev'louBly ex- 
amined the heart and found all sonndH noniial, 1 gave lier 
about two teaspoonfuls of hraiidy undiluteil ; and after 
waiting a few iuiuiiten and placing her in a reeumtsent 
posture, I eomnienced the adminiBtration. The chloroform 
I need was Duncuji & Flockhart's, upon the purit.y of which 
we Clin always depend. I poured a measured draehiu upon 
a piece of lint enveloped in a towt'l. 1 held it some little 
distance from lier mouth and nose, and let her inhalf 
slowly. My friend noted her pulae, whilut 1 MtrefuUy 
watelied the respiration. The first dose tiid not produce 
any effect, and I then used another drachm, whicli soon 
caused a good deal of excitement, incoherent talking, and 
struggling, tlie patient striving several times to ^mtt<^h the 
inhaler from my hand. This gradually au1):sided, and she 
appeared to be jtflsaiug into the third stage of anieHtheid&, 
when slie made an abortive attempt In vomit, iiiised her 
head from tlie pillow, and, to my friend's great alarm, the 
puLse flickered and stopiied alt^igether. yhe ga\-e a gasp, 
foam gathere<[ on her liiis, her jaw became rigid, and to till 
appearance she was dead. I immediately withdrew the 
ehlorofonii, my friend danlied Home cold water in her fiiev 
and pulled her tongue forward, wiiilst I commenced artlH- 
cial res]iiratioii, after Marshall Halt's metiiod, but without 
success. We then jKJured some nitrite of aniyl on lint, and 
held it to her nostrils. In sucii emergencies it is inipoflsible 
tojudgc tlie flight of time correctly, but 1 should say In t«n 
seconds there wan a flusliing of the face, the pulse 'n'as 
again felt, and, to our great joy, the all iniimrtant function 
of respiration was again restored, the wohiuu being rescued 
apporently from the verj- embrace of death." 

All English journal reports a case of threatened death 
from chloroform, in which the i>atient was resuscitated by 
tiie inhalation of a few drops of nitrite of amyl. The Indi- 
ention for the use of amyl is f^ll'niahed by the eudden failbre 
of the pulse.* 



* Medical RNord, Mm- 2SIII, 18 
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A ease of the succfMslul use or nitrite or amyl in a t'ape oC 
chloroform ntirccmia is reported by Doctor Riifuti R. Hiiiton, 
In Iht' Philaihljihia Medical ZVmtw, of January Slut, IKi'i. 

DEATH FROM CHLOROFORM NARCOSIK.— FAIL- 
URE OF NELATON'8 METHOD, AND OF THE 
AMYL NITRITE TREATMENT. 

Dr. Hiifrli M. Taylor, of Richmond, Vii-giniu, rejjorts the ] 
following case in the Virginia Medical Monthly, of May, 
1878:— -, 

"Profesaor McGuire Iiah rettucsted nie to report tbt fol- | 
lowln;;; death from chloroforui, which occurrctl a few days J 
ago ill his practice. Ah far au 1 can leariT, it 'm the sec-und i 
death from this agent whicli has occuri'til in our city, and I 
is one of theverj' few recorded by ourKoulhem surgeimf ; — 

"The patient wa« a. gentleman fi'om North Uai'olina, let. 
41 yeais. Twelve or fourteen monthn ajjo hi; recei\-e'I a i 
violent blow upon his pcriueuni liy being tliiMwn Q|Min tho 
pommel of a widdle. His urethni was nijitured ; this wua 
followed by urinaiy iuliltmtlon, ubsceMaeu, reniiltiiig in the | 
lutss of the entire peuie, and x""^ "f^ 'h*-' scmtum. Since 
that time he haw been a very great sidfercr, and had become 
entirely dependent uiwn anodyncft, frci|ucutly taking as j 
much as two grains of the Hulpliaic ni' moiphLu u day. 
During the last »ix mouths of Ids -it Uucr--, br liiiw sj^ien^ 1 
most of liiK time In bed or in the rcciimlHiit |i(i>itioj|. . 

"On the day of operation, April :Mtb, 1^7>< (Di'.'torn Cun- 
ningham, Rosa, Leeeli, Maelin, and Carmll co-operating), 
Bquibb'f purified chloroform was adnuni«tered, for the pur- 
pose of making a direct outlet for tlie urine by external I 
perineal urethrotomy. The admiuiatiiition of the aines- | 
thetic wfla begun while the patient waa in his bed. He waa 
then put upon a table in the lithotomy position, and the I 
table was drawn near an ojien window, occupying a position ' 
directly between the open window and an ojien door. I | 
noticed, when giving him chloroform in bin bed, that he ) 
was not easily brought under its influence. Home delay 
occurred in the fli'st part of the operation in coiipeyuence of ' 
the extcnalve undermining of the tisanes and burrowing of ' 
the mine and pus, leading a great number of false passages, 
I and rendering it tedious to get a guide of any sort into the 
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lilafldcT. During this stage of Uie operation, he wtiaf 
kept fully unJer the chloroform. After some oflbrt,the^ 
tinuatlou of the urethni was found, nnd.an iiistruiD* 
passed into the hladder. The aduuiui;tTat«r tbeii c 
the antettthesla far CDOugli to allow the operation to be j| 
iahert. He had done tbia, and had taken the chlorofQ 
away for a few seeondrt, when we were ail startled by o^ 
two stertorous respirations, aud then followed au entired 
sation of respiratory efTort. 

" In less time than I can tell it, his tongue was drawn fop- 
ward with a tenaculum ; his feet were raised, and hit? head 
was lowered; wajer was dashed in Ills face; his oheeka 
smacked; nitrite of amyl liold to his nose. As none of 
these aroused him, he was quickly placed on the table and 
artificial rrapiration resoi-t«d to. Dr. Robs and I raised and 
depressed liie arms, wliile Docfnre McGuire and Cunning- 
ham compressed his thorax. Let nie here remark that I 
am sure in this case the death was not from asphyxia or the 
impregnation of his blood with carlxinic add. The etfbrts 
at artificial i-espiration wei'e eminently succeseful. As the 
arms were raised, the air rushed into his lungs, producinga 
stertor as natural as life — and then when the thorax was 
compressed, the blowing Hound of exit was plainly heard. 
Indeed, these artificial inspirations and expirations were 80 
Btrikingly noimal as to deceive me for some time Intft 
believing them vital. During this time whiskey was 
injected Into hia rectum.; amyl occasionally held to hia nose, 
and tJie foot of the table elevated. Only onee during our 
prolonged eflbrts to resuscitate him was there the least token 
of returning animation, and that was when the first dash of 
cold water stnick bis face. Then he gasped feebly— but 
once. His features fiy>m the first were blanched and blood- 
less; he carried to his grave the finger marks produced by 
slapping him; his pupils were both widely dilatfd ; hislipa 
blue. He had Ijeen under the influence of chloroform for 
about three-quarters of an hour — at no time very profoundly. 
During this tlrao he took about gj of Bquibh's purifled 
chloroform. The large quantity of anodynes which he had 
accustomed himself to, and the extreme sensitiveuctsj of the 
parts manipulated, rendered it difficult to antesthetise him. 
He had taken chloroform twice before he came to the cit] 
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and this latter trouble, viz., inaliility to c-ompletely nffeot I 
bim, was noticed upon both occaHions. 

"Inreviewiiigtbecase.weconclude that death was brought | 
about through syncope ; that amyl hud no eftect in repler 
ishing the aniemic blood veusel^ of the brain ; and that at 
least one case has happened when Its antidotal virtues >^ 
not at all noticeable; that the result was of sudden occur- ] 
ence, and of speedy t«rmination ; that his pulse was good a 
very few seconds before, and that the artificial respiration 
would have oxygenated any quantity of carbonised blood 
with which his lungs might have been surcharged; that 
the administrator was in no manner to blame, as he fulfilled 
his part with the utmost care and skill. The verdict of all 
present was 'that death was caused by ehlorofonn; but 1 
that the same was carefully and judiciously adminlatered.'" 1 

Being desirous of knowing some obscure pointa in r^ard ] 
to the way in which the nitrite had been used, I wrote to I 
Doctor Taylor, addressing the following questions; — Did the i 
nitrite of amyl produce a flushing of the face, action of the J 
heart, and difficult breathing when you employed it your- I 
self? Did youusca tubetoforceitupthenoBtrtlBwhenthe 1 
breathing had ceased? How many drops were employed? 1 
Was it in capsules or dropped from a bottle? 

The Doctor kindly replied as follows; — 

Richmond, May giet, 1878. 
Doctor Turnbull, I 

Dear Sir;— Tour letter, dated May 20th, found mo I 
out of the city for a few days. I am very glad to answer 1 
your inquiries. You say that "Professor Nfilaton's method I 
will sometimes fail, especially when morphia has been used i 
with the chloroform." No moi-phia was given at the time, j 
with the chloroform. It was during his aicknesa that large j 
quantities had been administered. la regard to the amy! | 
used, it was made by Squibb, and was, T think, pure. I am I 
sorry I cannot find a sample of it to send you for examiua- J 
tion. It was dropped from a bottle upon a handkerchief. ' 
The number of drops were not ascertained. No tube waa 
introduced into the noae. 1 

Very reapeetfully, etc., 

HUGH M. TAYLOR. , 
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DEATH FROM CHLOROFOBM IN WHICH THll 

NITRITE OF AMYL WAS EMPLOYED 

"WITHOUT Si;CCESS. 

DeiiUi froQi i^liloroform April 2flth, 1879, by W. P. Mills, 
M. D.,* of Brownsville, Mobile. I was requesteil to oixrate 
on a boy ngeil 16 years*, fur wrngtuital pliimottiB, Ht was 
chloroformed bj Dr \ J Pai-wjiis, who has often iiilminls- 
tered chlorofurin li^ luhalalUiu, and, by tlie way, he in very 
cttutloua in the administration of this potentdrug. Notwith- 
staading the great prudence, (mutiou, and the general man- 
ner lu which it niwudniiniHtered, just as the ojwratiun wa» 
completed anil witliout any indication of danger wjiatever, 
inetAntaueoiislj — almost as quiek an tlie explosion of t;uu- 
powder — respiratioii ceaned and a llvJil color overKpread hia 
taee and in '•pite of all the iiMiial ret<t«rativee, hu was aooa 
dead, infant it seemed at il lie was struck dead in an instant. 
Immediatclv uiKin the supervention of tbeKe alnrmlng 
symptoms ius liead was lowered, eold wtttsr flirown into 
liis foci anil artilieial lexpiintiou Induceii. Under the 
inHueiice ut tins treatment some improvement was manl- 
Jested and foi a few seconds it seemed that the danger was 
over, but suddtnlj all the alanning spmptoins before 
de^ciibed \mii a^ iine\hil)ited, and death was the inevitable 
lY^sult. "Ntit mure than thri* dmehms of chlordform was 
u-fcd and of this not more than one and a half or two 
drachms ntre aiiiially inhaled, and the patient was not 
deeply uiidei Ithiiifluenit at any time during the operation, 
which as a raattei of c(JUi"se, was very brief. Nitrite of 
amyl, electricity and h>podeniiie injections of whiidc^ 
w^re all brought into re<tuisitiou, but, aa the seiiuel proved, 
were of no a\ ail. The most noteworthy feature of the case 
was the verj- sudden BU])ervention of the alarming wymp- 
toiuB, for according to my iuform&tion in regani tu chIoro> 
fona poisoning, there is generally some warning given <rf 
its deleterious influence." 

• Saint Lmils Medical anil SiirslcnlJouniHl, June, 1878.^.49'^ 
Note.— I do not think tlie doctor wuh JuallHed In the uBcofno prnrer- 
ftjl an anKStlietlc to risk his pftllent'» Ute in ao irldltig hti operation, 
Evtdenliy the nitrlteoramyl Was mil employed luitll Ihepntlcnt hml 
beoome unable to Inliule IL. The riinclUBionsurcnot the moKt recenti 
as a careful reading of our table ordenliis rroni It, o-lil shon*. It glVM 
but nttle warning before It kills the piiUunt. 
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PHYSIOLUCJICAT. EFFECTS OF NITRITE 
AMYL. 

In 1861-2, Dr. It. W. Uii-hftrdMOu , of London, made a 
ciirefiil anil pro1(in(;ed study of tlie notion of this lingular 
body, and iliscdvert'd that it iiiwduced ita efl'ett by causing 
an extreme relaxation, first of tlie blooil-vessfls, and after- 
wards of the niuacQliir fibres of the body. In 1863 Dr. 
Rirhartlson employed it as an aniesthetlc, but soon dlsicov- 
ered that it was not a true aniesthetic ; nor (loes it produce ■ 
uneonaeiouBuesa until its otlier effects are fully developed,— 
a feeling of inieliiiess and di^tresis. The blood in l>oth seta of | 
veaselB acquires a. brownish color. At first it quickens the 
respiration, but its prolonged \me retards the movements of \ 
the chest and lowers animal temperature. According to 
the esperiuieuts of Drtiz,* when it causes death in the | 
lower aniiUHlH, the first cfiect Is great reatleasness. The 
animal Bnee^es and struggles to get away ; the respimtiua i 
becomes quickened iin<l fuller, and occasionally stops. Fol- I 
lowing this are alternating tonic and clonic contractions iu 
the extremities, and even the face ; then opisthotonos, 
shivering, involuntary excretions, vomiting and enina. , 
Poet mortem results are not very marked, except the dark ■ 
color of the blood and the dilated, engorged heart, death' ' 
being produced apparently by paralysis of this organ. To ! 
such an extent did this agent relax, that it would evei 
overeome the tetanic spuam produced by strychnia, and re 
lieve the most agonizing of known human maladies,— 
angina pectoris. Even tetanus has been subdued by it in 
two instances. In astlima, my own experience coincidi^ I 
with that of others that it will, In certain spasmodic forma, 
instantiS' arreat the iiiiFoxysirti. An exceedingly convenient 
mode of carrying the drug is by means of thin glass glob- 
uhs of nitrite of amyl, containing resjMic lively in^isa and | 
jT;,Vt When required, one of the bulbs Is broken in a hand- 
kerchief or towel, and its contents immediately inhaled. 
have employed this agent In Hpasmodic ear cough, also ii 
tinnitus auriuni. In which there is spasm of the muscles of j 
the ear bonca, or apasmodic contraction of the capillaries, 

• Arch de Physiolc^le, Sep., 1873, Traiislntea liy Dr. F. WoudTjury. 
Uedlual Tliiiiih, Sav. 2i, 1873. 
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in which ease I direeted tbe ]>atient to earry & small g 
stoppered bottle, and to inhale live or six dropa i> 
kerchief, or even liold the nose fov a second to the mouth of 
the hottle coutaiuiug a small quantity. 

In an article by Dr. Aug. Ladendorf,* writing from the 
Bachaenberg Limatio Asylmii, where his olwervatioiie, em- 
bracing more than forty caHeg, were made, partly upon sane 
persons and partly on those recovering ft'om difltrent psy- 
cliOHCii. The time selected was generally from three to five, 
p. 111., orafter eight p. m.,th«8i» voiding times whenanormaJ 
riaeofteniperature might be expected. The thermometer was 
placed in the mguth, between the cheek and tlie superior 
masiJla,— a space almost shut off' by the tongue from the 
nasal respiratory tract. The readings were 'made by the 
help of a lens magnifying six times, so that by using a 
"thermometer divided into tenths it was possible to recog- 
nize, without much uhanee of error, r^th of a degree Cen- 
tigrade, equal to j^jth of a. degree of Fahrenheit nearly. 
The general i-esult is that the teuipei'ature always rises 
after the inhalation. Many circumstances affect the amount 
of this rise, such as the quantity of vapor inhaled, the sur- 
rounding atmosphere, tlie contraction of blood-vessels, in- 
dividual peculiarities, etc. Bo that two pei-soufi with the 
same initial temperature may show diQereneea of 0.53" 
C-, equal to 0.9-5° F. It Is, however, interesting that this 
rise can generally be demonstrated for from one to two 
hours, for this explains the beneflcial and continued effects 
of the remedy in disease. A table of thirty-six caees \» 
given, with the temperatures obser^'ed, the differences, their 
maxima aud remarks. The smallest masimal eleratloti 
of temperature was 0.1° C, equal to 0.2° F. nearly (ia 
three cases) ; the highest maximal rise was 1.88° C, equal 
to 3.38° F. (one case); the mean rise was 0.39 C, equal 
to 0.7° F. [thirty-six cases); or, in other words, the tem- 
perature rises rather more than half a degree Fahren- 
heit after the inhalation of nitrite of amyl. This ele^'ation 
is very evident in the course of the second minute of inha- 
lation. The purer the preparation inhaled, the more evi- 
dent the effect. The effect on the pupils was not very uni- 
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form. lu all the cases when simultaneous obsen,-ations 
were nutde, the axillary temperature rose correRpondingly, 
Horatio Wood {Ameriea/t Journal of the Medical Sciences, > 
cxxiil.) and Pick ( Uebej- das Amylnitrit ttndseine ITierapeu- 
tiache Anwendung, Vereuch, 13) observed a. fall of tempera- 
ture in animals ; but perhaps this resulted from the mode 
of experlmentiug. Hoatermann'a account of the pulse 
( Wiener Med. Wochensehrift, 1872, Noa. 46, 47, 43) is con- 
firmed by these experiments. Theae effects probably have 
a common cause, not mere dilatation of the veasela. 

In a eareful examination of all experiments made with 
the nitrite of amyl on man, I have not met with a single 
ease of death from it, owing, I think, to the great care with ■ 
which it has been employed. Two cases are reeorded by | 
Sanders and Samelsohn of sudden collapse, skin cold, 
clammy, and pulse threadlike and slow, face pale, arid yet 
a retained, and both cases recovered. 



Prof. J. A. Larabee,* of St. Louis, Ky., was called to see a 
patient who bad inhaled one ounce of chloroform.' The 
patient was seen four or five hours after, when in a state of 
collapse, and every known means had been resorted to to 
restore the heart's action, but all in vain. He injected one- 
tenth of a grain of atropine hypodemiieally. Thia par- 
tially restored the heart's action, and in one half hour's 
time the same was repeated ; and still later, to stimulate the 
respiration, one-tenth of a grain of atropine was injected. 
Four houvs later the pulse and respiration had recovered 
their tone. 



Another means of treating threatening narcosis caused 
by chloroform is reoommended by M. Bailiee, of Belgium. 
It consista of the introduction of asmall piece of ice into 
the rectum. A moderate degree of pressure sufHces to over- 
come the resistance of the sphincter. The ice melts in the 



inteBtiue,au(liiimieiliately exdtes aUeifi>iuspiratlon, win 
ie followed by the re-establishment of natural resiiimtfi 
and of the cardiac fiinetioim. 



L. B. Ballit't, in tliti Medical rtnil Suffflad Jirjuu'ler, 
says:— 

" In my practice of over tiveiity-four years I have, until 
recently, used chlorofunii oh un auiei^tlietic in uJl surgiuil 
easciB -and convulsions of eliildi'en. The paiit six months, 
with the ohjeet of leasening the dangers of asphyxia hy Ihia 
powerful anjesthetio, I added lo the ounce of chloroform 
sixteen drops of nitrite of uniyl. The result thus (at i» 
apparently most satisfactory. Nevertheless, further curefljl 
testa are needed to fully conflnn niy views of thin combina- 
tion as a Mtfe aimL>sthetic. I therefore tuik sui^eons to give 
this a fdr trial, and report their -experiences in regard to Its 
action on the heart, respiration and circulation, nnil cuni- 
pare It earefidly with the symptoms produced when clilnro- 
fomi alone is used. I shall still continue the use of Ibis 
compound antt«thetic, but may vary the proiwntions of the 
nitrite of amyl in particular cases." • 

Dr. George E. Sanford publiKlies in the Medical Recafd of 
October 5th, 1878, the followiiig article on "chloraniyl, a 
new anieMthetlc, and an improved inhaler: "— 

"Having had considerable experience in the administra- 
tion of the various aneesthetics in use at tlie present day, 
viz., chloroform, etiier, et<'., and not feeUng sutlstied with 
the safety, or mther wieafety of chloi'ofonn, or with th« 
many faults of sulphuric ellier, which so nearly cotniterbal- 
ance Its comparative )<afety as to preclude ltd use In favor of 
chloroform in many cases, I have therefore experimented 
with various compounds in the hope of disoovering a new 
and better anaesthetic. 

"Early in the month of April, 1877, while treating on 
Mttuuatic iMitient with the nitrite of amyl, I became Im- 
ptesaed wltli the idea of augmenting the heart's a<'ttoii with 
• this drug, and thereby preventing the tendency to syncope 
and asphyxia, from iianilywiH of the heart, in caM.t* nf chlo- 
rofomi nareoflH. 
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"I then besan a series of ex]ierluieiit» upon onLinals, firet 
adm in i uteri ng chloroform and then the nitrite of amyl. 
Then I began to mix them for use, aiming to get nuch a pro- 
portion of the amyl as would juwt counteract the paralytic 
effect of the chloroform. I found that while pure chloro- 
form (Squibbs') would mix readily with the nitrite of amyl, 
producing a fine, clear solution, the chloroform of other 
manofflcturere was unaatisfactor)', leading a milky soiution 
of unpleasant odor. Continuing my exi)erimentrt, I came 
to the conclusion that a <iuarter of an ounce of the nitrite of 
amyl to the pound of Squibbs' chloi-oform was about the 
proper strength, and that the rombination was far safer 
for general anfentlietic pnrix>ses than chloroform uneom- 
blned; indeed, in my hands, and in thoseof others, so fer as 
tried, it seems to be fully as safe as sulphuric ether, and faf 
more pleasant in its administration, possessing all of the 
advantages of pure chlorofoiin, but without Its danj^ers. 

" Upon befoming satisfied of the value of mj' discovery, I 
named it chloramyl. I first administered chloramyl to per- 
sons in June, 1H77, aafollowa;— June 6th, I administered the 
conipound to Charles Detrick, a young, healthy mau, for 
the purpose of dressing a badly crushed thumb, both the 
patient and bystanderH being wonderfully pleased with ite 
operation. Kest, June Kith, 1 gave it for amputation of a 
finger; then, June 16th, for extraction of a tooth; since 
which time I have employed 'it Ichloramyl) in a great 
variety of eases in both sui^^ical and obstetrical practice. I 
find that patients usually take it better than chloroform 
alone, and so far there has not been the first indication of 
danger from its use. In exhibiting chlommyl the patient's 
face becomes tlushifi much sooner than with chloroform; 
but press the drug right along and the countenance does not 
become imle. Both the heart's action and respiration are 
kept up thoroughly throughout the anaesthesia. I have 
given this prescription to several physicians, and induced 
them to try the chloramyl , with the most satisfactory results. 
I have also (last month) communicated tlie same to Profes- 
sors Maclean, Dunster, and Frothingham, of Michigan 
University; and have reported my discovery to the Cayug& 
County, New York, Medical Society. 

"Haviny; noticed lately several communications in the 
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columns of the Eevorrl, from Dr. F. A. Bui-mll and otl 
on the use of amy! nltrito as an antidote to ijliloroform 
cases of jxiiaoiiiiig, 1 concluded to pubUah my discovery. 
As Dr. Burrall states in his article in the Eeeord of July 20tli, 
'With our present knowledge of the antidotal properties of 
Bmyl nitrite in relation to chloroform, it ishutjustlce toour 
patients to have it ut hand when chloroform is adminis- 
tered.' J agree with liim that we should have it at band, 
but not in a separate bottle, to use after the danger has be- 
come imminent, but (as it produces no ill effects) mixed with 
efUorqform, in such a. proportion as to prevent the approach 
of danger, by both syncope and asphyxia; for such I claim 
to be the eff^t of thia combination, and as such I give 
chloramyl to the medical profession, asking that it niay be 
given a fidl and fair trial, and trusting that it may become 
the humble instrument ill other handsof saving liumanlife. 
Not that 1 would detract from the honors, due the inventor 
of chloroform, for it was a grand invention ; but if we can 
relieve ifa administration fi-om the emharrassmeut and dan- 
.ger which have heretofore attended its ut 
ipe a great boon to humanity ? , 

The formula I use for chloramyl i»— 
^. Sqnlbba' chloroform, 1 

" But I would suggest that the amount of nitrite of amyl 
be dimiuisheii in long and tedioua operations, and on farther 
trial it may prove heat to vary the proportions, the poinL 
aimed at beuig to use Just sufficient amyl nitHte to coimier- 
act the paralytic effect of the chloroform," 

Doctor F. A. Burrall a short time after expressed hia opinion 
in the following words, alluding to Doctor Sandford's com- 
munication, and addressing the editor of the Medical 



will It not iQd^^^l 



"The communication in your number of Octobor 5th, 
1878, from Doctor George E. Bandfoi-d, isof decided interest, 
' both as afTorcling a hope that tlie dangers of chloroform nwy 
be diminished, and also as related to one of the most inter- 
esting bmnchea of practical medicine. I refer to the 
simultaneous employment of antagonistic drugs. Those 
who have read Fothergill's recent work on the Antagonism 
of Medicines win be impressed with the truth of the authof 
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remark that thia counteractioii of medleinftl agenta 'prom- I 
iBestobethemoatpotentaml, withal, themostprecisesubjeot J 
connected with therapeutic?.' " J 

In a paper read before the Southern >[Icliigan Medical 1 
Association, July 13th, 1875, by W. Jf. Smart, M. D., of j 
Hudson, Michigan, he thus refers to an experiment in "which I 
chloroform and nitrite of amy! were administered together,. ] 
and which may be interesting in this connection : — ] 

"Gave a half-grown kitten a mixed rnpor of chloroform ] 
and nitrite of omyl, containing about forty-nine parts of the I 
former to one of the latter. I gave this by placing chloro- I 
form and amyl, in the above proportion, in a thick clotb I 
sack, which was drawn over the head and held close around- I 
the neck, the chloroform and amyl being renewed several 1 
times, in order to insure a strong vapor. The effect pro- % 
duced by breathing this vapor for fifteen minutes is a rapid, J 
though deep inspiration; a rapid and rather feeble action of I 
the heart; an inability to co-ordinate moveraenls; a very J 
slight d^ree of ampsthesia, and a species of intoxication J 
resembling that produced by alcohol." I 

How far chloramyl will answer as a safe substitute for 1 
chloroform can only be determined by experiment. Since | 
it is estimated that one death occurs in about twenty-ftve 
ortwentj--Beven hundred administrations ofchlorofonn, it is 
evident that some time must elapse before the comparative 
merits ofany new aniesthetic can be considered as established. 
For the present it seems to mo that humanity and science 
alike require that when chloroform is used as an anassthetic, 
the nitrite of amyl should be at hand as one of the remedies 
whose efficiency is to be tested in case of impending danger. 

THE VHB OF A MIXTURE OF OIL OF TURPEN- 
TINE AND CHLOROFORM IK THE PREVEN- 
TION OF CHLOROFORM NARCOSIS. 

In the Viprfe!jf.ih}-ei:hrift^ur Gerichf. Mcii., Doctor Wach- 
smuth, of Berlin, makes the important statement that if 'i 
one-fifth part of oil of turpentine is aUdp<l to chloroform, the . 
latter can be administered to the fullest anaesthesia without \ 
the slightest risk, as the turpentine prevents, by its stim- 
ulating properties, the pulmonic paralysla, which is the . 
pnximate cause of death in fatal chlorofonn narcosis. 
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I emplijyeil tins mixture in two i-ases, in wliici] T could 
not use ether, aud it aiiawered the [turixise verj- well, but as 
the operations were not protracted, further trinls wilt be 
necesgar^', as iu 'small doses it produces stiiii illation of the 
nervous system, hut iHiralyning effect when lai^ quantities 
are adiidnistered. 

THERAPEUTIC USES OF NITEITE OF AMVL. 

Dr. H. Weir Mitchell of this city was the first to employ 
inlialiitioijs of nitride of amyt in epile])sy, and he reported 
a number of succi'safiil cases. Others have followed with 
results not quite as satisfactory. In our own cases we found 
It to be useful, liut not curntiTe. It modifies the intensity 
of the attucks, esiwcially when they come close together. 

Dr. Bi-uutoii first employed nitrite of aniyj In angina 
pectoris, and found it more effective than any other remedy 
in this ]>ainful and -dangerous diseaee. Since then it has 
been largely used with signal success, although in an occa- 
sional case the relief is only temporaiy. 

At a discussion ujxtn the effects of the nitrite of amyl, 
before tlie Medico-Psychological Society of Berlin,* Dr. Sol- 
ger Iiad UHfd the nitrite of amyi in a ease of unilateral 
clonic Biiasiu in a child without siucceas. CUoroform used 
in the aaine cane eauaed the eouvulaions to disappear tor 
some time. The eti'eet of chloroform seemed to be onlag- 
onii^tic to thai of nitrite of amyl. The vessels c>f ihe piA 
matter exposed iu a rabbit under the Influence of chloro- 
form were seen to be contracted, while upon inhaliition Of 
the nitrite they bccwne enlarged. Dr. Jastrowitz used the 
nitrite of amyl with good results'in asthma, but in tlie CftM 
of melancholia and other fonns of insanity without bcne- 
flclal effect. Inhalation of the drug caus€« disiigreeable 
dlzstinees. He woiddnot, therefore, use it in cases of vertigo. 
His inipref«iou was that hJ^le^o?l^l^a of the Ijrain did not 
extend throughout that organ, since, in palientH who bad 
used the remedy for some time, byperoemia of the optic po- 
piUa-could not be ohsm-ed either durinf; inhalation or in 
the inter^■als. Dr. J. mentioned eases llluatratiug the 
r danger sometimes attending the inhalation of the lutrite 
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and tlie necessity of eaution in its eiiiploymetit. In these 
eases suddeu collapse followed its use. Ho had aiiliaequently ' 
met witli Schuller's experiments, showing tliut a marked 
contraction of the vcswIb of the pia followed the usual dlla- j 
tation. He had also obsen'ed that certain patients volun- 
tarily alluded to the fact that olijects appeared of a yellow I 
color subHcqucnt to the use of the nitrite. 

In "flushings of heat," or "heats," whieh ao frequently 
trouble women at the change of life, or caused occasionally 
by thesudden arrest of menstruation, the action^f nltrlt« 
of flinyl, according to Ringer, ia verj' marked, preventing 
or greatly diminishing the profuse jiei-spi ration and conse- • 
quent prostration. It is said to be useful in sick headache 
and in preventing sea-sickness. It Isstatod to have arrested , 
a paroxysm of intermittent fever wlien inhaled during the 
cold stage in the dose of four drojis. In a ease also of syn- 
cope in a man atfeeted with cardiac dilatation and hypef- 
tropy, the inhalation produced relief. 

Doctor J. Michel, of Hambui^?,* has made a series of ex- 
periments with this remedy, in tinnitus aurlum, and came 
to the conclusion that it was especially suggested iu that 
form accompanied by byijertrophic changes in the middle 
ear. and in atfections of the labyrinth. He was led to em- 
ploy this remedy (rom its well-known sedative action upon 
the sympathetic system, especially the yaso motor nervcft, 
and the fact that many fonns of lannitus are caused not only 
by an increased hitra-labyiintbine pressure, bnt occur as the 
result of ner^-ouB irritation, not only of the auditory nerve 
but in branches of the fifth, of a neuralgic character or 
trophic tyi)e of elianges. The remedy was employed in 
twenty-five cases by himself, and in- six cases by Doctor 
Urban tschitsch. More or less im])rovenient occurred in 
nineteen cases; among these were three in which the tinni- 
tus disappeared entirely from one ear, and in another case 
was somewhat diminished. From one to five drops of the 
remedy were inhaled at a sitting. The mhalation was con- 
tinued during the ap|iearance of the usual symptoms— flush- 
ing of the face, injection of the blood vessels of the eye, etc.. 
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^tice of vertigo. In 

18 increased dvring the perS 



and auspemletl on tlie oct'uri 
cases iniprovt'il; the tinnitus w 
of Inhalation. 

I have employed this agent in yarioua forms of tinnitus 
aurium in a large uuiuber of mi^ea; t^uuie were benefittei 
~%nt the majority were not iniproveti, this being in part d 
Sthinii, to the impnrity of the agent employed. 

MIXED SARCOSie. 

"During the past two or three^ weeks," says the lAtnaet; 

scember 1, " a novel mode of produelnji aniesthesia, called 
Qlxed narcosis (gcmlKcTite ncirkaee), haa been employed by 
Iphierscli of Leipzig, whereby inBensibility to pain may be 

icured without the total abolition of consciousness. The 

idit of the discovery is ascribed to Prof. Nussbaiuu of 
Munich. Although suitable for all kinds of operations, It 
Is especially serviceable for operations about the mouth and 
jaws, in which blood is apt to flow into the trachea, or down 
the cesophague into the stomach, and subsequently to cause 
vomiting. In some ca.ses of tlic removal of the upper Jaw 
lately performed by Thiersch, the patient allowed the blood 
to accumulate for a while ut the back of tlie phaiynx, and 
then sputit completely out when asked to do «o; and we 
ore Informed that in one UiHtiinee the |>atient watched with 
evident interest, the motion of the saw that was dividing 
Ilia upper jaw-bone. 

" A subcutaueous injection of morphia, from a ijuarter w> 
htdf a grain, is given as soon as the patient is placed upon 
the operating table, and immediately afterward tlie admin- 
istration of chloroform is commenced. Aftur iniialiitiou {<it 
about five minutes the operation may usually he begun, but 
the diloro form must be renewed atinter\*als. The patients 
loose all Kenslbillty to pain, but evidently retain a consider 
able degree of consciousness and control of voluntary move- , 
mento. Within the last month mixed narcosis haa l>een 
employed five thues successfully, as far as the annihilation 
of pain Is concerned, and without any bad effects." 

The dose of morphia which is given in the comuiunicar 
tion in the Lancet is too large for safety, as there are nmny 
persons on whom even one-quarter of a grain of morphia 
hypodcmii cully will act as a powerhd poison, white hsJf*^ 
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grais t'ven produces deAth. The injectiiiii of morphia 
should be »iiiall, say from one-eiglith to oiie-ijtiiirter, and 
this should be given, according to Claiidt Bt'rnurd, from 
forty minut^^toone hour before tliechioroforiii is employed. 
The queatiofl should always lie put to the patient, Have you 
ever employed morpMu, acd if ao, what effect has it upon 
you ? The great advantage claimed for this method is that 
the stage of excitement is rendered always nil, and less 
chloroform is needed to induce sleep than uuder ordinary 
eircumstanees. It must always be borne in mind that 
nausea aud vonuting are not uncommon at the coimnence- , 
ment if the morphia is (piiekly absorbed. This, with the , 
Toinitiiig which accompanies thiorotonn, will, we fear, be 
apt to complicate a delicate operation, and then you have 
the double risk of two sut h ])oisonous agents. 

CHLOROFORAI IS THERAPELTKb i 

Jttlernal use in Sulisfaiicr oi' Vctpoi: — Chloroform la used I 
in medicine both for its stimulant and narcotii i ropertiea, J 
to increase force, subdue spasm, and relieve sufferiQK Given 
in large doHes it abolishes pain and contraction paraljzes 
muscle and nerve, profoundly depresses force and leads to 
death, ^be largest amount of chloroform inhaled bj one 
person was one hundred and twelve and a half drachms in 
one day ; another took one pound in iive days ; recovery 
has occurred after the swallowing of two ounces of eliloro- 

After the continuance of the habit of ihloroform-taking 
the following symptoms generailv appear in the following 
order; (1) sleeplefjsness of a most dmtressing character and 
only to be overcome by abstinence from Lhioroform (2) 
deafness; (3) apathy and disinclination to society and to 
conversation ; (4) tremulousnesa of the hands 
, Esperienee shows that freijuent chloroform inhalation is . | 
like "dram-drinking." Its eft'ects are similar to those of 
alcoholism, and it will produt e symptoms resembling 
mania-fl-potu. In the report of tlie committee of the Medi- 
cal and Chu'urgical Society of London, it is stated that a 
BUtn who had been accustomed to the use of enormous doses 
Of chloroform to relieve asthma, frequently inhaling forty 
diachm^j a day, u'as reimrted to haye had this appearance 



13() ARTIFICtAL ANflJSTHRSIA, 

"on liisaduiiHsion to the liOHpital; lie aeuiiied In a 
«tati^ of duUncua, or like a person intoxicated." 

Chloroform, liy its wonderftil power over pain and muscu- 
lar spaem, has been employed in cases of ])oiaoning by stry- 
chnia, with decided success ; even should it, as was proved, 
have no antidotal action, it is of great service in relieving 
the fearful suffering, reducing the pulse to its natural stand- 
ard, and causing respiration to become more easy. Another 
impoitaiit matter is tliat, under chloroform or ether anses- 
thesia, the tetanic convulsions from the strychnia are so 
controlled that nutritive eneniata may bo administered and 
retained. 

Chloroform in valuable in the treatment of acute mania, 
chorea, and convulsions, especially in cliildreu, also in 
pueqiei-al convulsions ; it has proved to be an efficient 
remedy in our hands In procuring sleep. In c-uses of delir- 
ium tremens, in the reduction of liemla, and the diagnous 
of abdominal tiunors, chloroform will be found most valu* 
able. 

The late Dr. Snowrelatesan interesting caseof ascientiflc 
man who became Insane and refused to take food. It waa 
found that if chloroform were given, and food oR'ei'ed during 
the wakeful stage, the patient would take it ; cliloroform. 
was, therefore, administered before every meal for a long 
period. It has also been employed in the delirium of fever 
in cases where the patient has l>een worn out, in spasmodic 
diseases of the air passuges, spasm of the glottis, laryngeal 
cough, spasmodic croup, and whoopijig-t-ough when in very 
dilute vapor. 

Dr. Sanaom has found great value from the use of chloro- 
form in several cai^e of phthisis. The same authority states 
that in some cases of chronic bronchitis, in acute lironchltle, 
and in pneumonia, when danger may occur from stasis of 
blood in the lungs themselves, it is not advisalile to empl<^ « 
chloroform by inhalation. In paroxj'smal and violent 
cough (combined with morphia, glycerine, and water) It 
is often very beneficial; and in tlie early part of tta« 
treatment of aaflima, thirty to fifty drops inlialed from ■ 
handkerchief relieve the spasm, induce narcosis, and pre- 
vent the paroxysms. 

Dr. Hyde Salter, the great authority in the treatment^ 
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spuamudic a&thnia, Buys: " The inhalation of chlororonu i^, 
beyond doubt, one of the most powerful niethotlii of treat- 
ment of the aslhniutie paroxysm thatwepose«8s." Properly 
Jlluted, theviipor iK not pungent; auil instead of inereasiug' 
any tendency to spasm, at once relaxes it. Dr (Salter ha» 
never seen any bad effecia frnni cliloroforiii admin iatered in 
the height of a piiroxysm of aatlimii, and pernona smiiid 
asleep may he <rhlorofoniied without their hjjug .iwalteued. 
Anwsthesia cuniiot, however, iie proiluc-ed In any oue par- 
tially awake, or even lijrhciy sleeping, without their know- 
ledge. 

One of tlie secondary effects of tile pn>loiiged uee of 
chloroform in astlmm in an increa.se of tlie usthmatic tend- 
ency. The use of chloroform must ho more he allowed to 
be<»nie a hubit than the uwe of upiuni. We iiave repeated 
this experiuient in eeven csutea of asthma, and, although we 
felt liome apprehension, still no dlhuigreeable symptom* 
presented themselves, and the patient was relieved of the 
attack; but it returned, and, fearing it« Injurious influence, 
we substituted hydrate of chloral during the paroxysms, 
esfiecially when sleeplessness occurred. Patients vary iu 
the benefit which they derive from chloi'oform ; in souie, 
small quantities not only reliew the urgent distress, but 
also prevent its reeurrence. The congestive chills of the 
South, or the cold stage of intermittent fever, may be short' 
ened, so as to gain time for the intro(hictlon of quinine Into- 
the system, by the inhalation of chlnrolbnn. Dose, twenty 
drops, sprinkled on a fine net, permeable to the air, and 
repeated several times until the eHeet required is produced. 

In epilepsy, the iiihalatioij of i-hloroforni ha« been found 
valuable, especially in the treatment of iujiiries and frac- 
tures, the reiiult of epileptic attacks. It will olfKi be found 
useful internally in the same disease, in combination with 
the bromides of potass! uni, aodiuni, calcium, and iron, with, 
or without strychnia. 

In neuralgia, a few inspirations of chlorotbrm- vapor from 
a towel or handkerchief (sometimes enveloped in u cone of 
paper, flannel, or metal, for convenience of admiuistratioa 
and to regidale evaporation] will often relieve the severe 
pain, almost niagieally. If the suffering be not of a serious 
<aiaracter, ami the atTection lie mmlerate in its extent, the 
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[ relief may be jierniaiieiit, If the stimulant efftot ahou 
desired over a larger portiou of the body, the folio 
liiiLtiieiit fan lie employed with advantage; — 

B. (lilorofonni, njBS. 

Pulverls cemiihtirte, IJ. 

Siilrltiialereblntniiue, fass, 

OleilHvnniiuUE, n\,*i. 

Oleiollv*. fJlj.— M. 

The camphor to be broken in small pieces, and diss 
' in the ehlomform and turpentine; the olive oil should tfii 
t be warmed, and added gradually. Ointment for topical u 
Ejn neuralgia: in the proportion of from five to fifteen of 
Behloroform to thirty parts lard. By means of a speculum, 
V the vapor of chloroform may also be carried into the vagina 
Kfer rectum, remaining for ten miiautea ; or we niay use a 
r mixture of equal parts of the chloroform liniment, of the 
Pliarmacopteia, and the officinal camphorated soap lini- 
ment, for the same purpose. 

Chloroform Las been found extremely valuable in all 

cases of colie, and will often assuage even poin of coliaa 

pictonum; this is due to its local anodyne and stimulant 

carminative action. In flatulent distension of the atomatdi 

.equal parts of chloroform and camphor will be found betji^ 

ficlal. In diarrhcea, after the removal of the irritating ag^il^. 

I. equal parts of chloroform and alcohol, with a portion of tlu 

I tincture of opium and capsicum, may be administered with 

■.great benefit. In. insomnia, where imin prevents the 

It.patleat from sleeping, the following mixture will often 

Jjtrove useful;— 

9. MorpbiiE murintia. gr. Us. 

AlDOllOlIS, 

Chloroform i. flft Use. 

Tr. cardnmoml romp, fsjss.— SI. 
Big. A desaertaiioonful ol bedtime to be taken Id miUi. 

In nervous headache the accompanying prescription wilj 
Koften produce a happy effect:— 

Qr. AcldinitrD-miirintitfldllutI, (3tJ. 

Strychnin?, E"". ^J— 'j. 



Ale,)h 
Chlor 



if5i\j. 
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In combination with quinia, chloroform may be givei 
where there is marlietl tendency to frequent chilis. The i 
foliowing formula would be verj- appropriate for malarial I 
mflnifestation in a child, say three or four years of age;- 



I 8i8. 



9. QulQlu! sulph., er. xxlv. 
Mucllago Bcaclie, nlj. 
Chlorofbrml, Tr\_n- 

Syr. Tolutstil, Riv. 
Aq. oinnomonll. q. s. ad tSllj.— M. 
Sig. A tHaspoonJul avery honr while tree rroiii fever. 



In certain forms of chorea and epilepsy, the combination I 
of bromide of potassium and chlorofonii will be found I 
valuable; — 



Tinct. valcrlanu.' anmionlatlB, m x. 
Aqufc crnnpliurB?. fjj. 

Siig. For one dOTo, to be repeated every six or tstelve hoars. 

!« some eases advantage is obtained by adding atrychnia 1 
to this mixture in the dose of one-aixtieth to one-thirtieth J 
flf a grain, omitting the conium and the valerian. 

The following are a few of the preparations of chloroform : 

1. Tinctura chloroformi comp., B. P, (ehloroform, recti- I 
fled spirits, comp. tinct. of cardamon ; one in tea). Dose, i 
IiLxx-lx ; for internal use, to relieve pain and spasm. 

2. Linimentum chloroformi (chloroform .^ij, camphor 1 
liniment Sij, olive oil 3iv). 

3. Mistora chloroformi (chlorofoim gas, camphor pulv. i 
gr. Ix, yolk of one egg, water gvl). Add chloroform and ] 
cajnphor, rubbing them up well ; then add the egg by de- I 
grees to form a nice mixture. Dose, a tablespoonful every 1 
hour. 

Mcternal ttee. — Powerful agents act on the skin i 
effectually when dissolved in chloroform, aa they promote , 
the cutaneous absorption, and the addition of an equal I 
quantity of alcohol hastens the process; so that when we 1 
desire to limit the anodyne efi'ect to a small spot, we may 
apply a solution of camphor in chloroform, of equal partB , 
by weight, or as a still more powerful sedative; — 
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His- Jo 1 

Two other agents might be udded for facial aud denH 
' neuralgia: Ext. gelHeminmii*fld.,gtt. iij every three or four 
hours; or, butyl-chloral hydrate In pills, three gi-s. every 
three or four hours. , 

This prescription, in facial or aub-oceipltnl neuralgia, 

should not be spread over a large aurfa^^e at one time, as 

Iwth the atropia and the morphia are njore readily absorbed 

after this solution in chloroform. Strychnia, aconltta, or 

(juinia may al^o, be uoinliined with chloroform iu a similar 

manner. A very good plan is to cover a cup with linen 

and drop a portion of the chlomfonn or the mixture on it» 

surface, and hold it in contact with the painful jiart for ft 

few Betonde. Tbis will often produce n good result in 

pleurodynia or neuralgia of the chest wall. In more severe 

I general neuralgia, I have on several occasions been obliged 

1 fa] keep the patient gently under the influence of ehlurofomt 

I for a considerable tiTne until the person obtains sleep, ortha 

r puln lias been entirely relieved. If the neuralgia, in tbo 

form of hemicrunia or sciatica, should be of malarial ori^n, 

e may resort at flrHt to the following mixture;^ 

I*. VcfHlrltB, gr. V. 



The part to be rulibed with this lotion during the pai'iixyau 
I' of pain, while two-grain pills of quinia sulphas are given 
I every hour until its physiologicat effects are produced. 
f Clnchonldia may be substituted in three-grain doses If the 
f patient cannot take the <|ninia. 

Tills same treatment, in conjunction 'with iiuinlne, will 

(■ often relieve sciatica. In earache or toothache, two or three 

' drops on a small piece of ootton-wooJ introduced into the 

ear or tooth will occasionally I'ause complete relief; if to^ 

large a quantity is used, it will cause redness, smarting, luid 
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even blister. Equal parts of uhloroforiii and opium or creo- 
sote are also useful in toothache. When mixed with an 
equal (luantity of camphor, it forms one of the most valuable 
agents to relieve the local pain of spraius, etc. In cancer, 
where the skin is broken, leaving a foul and irritable sore, 
the surface may he deodorized and the pain tempomrily 
relieved by tlie use of the hand-spray playing the vapor on 
the raw surface. The pain of other forma of cancer, such 
as of the oa uteri, rectum, and mammary gland, may be also 
relieved by application of the same agent. In the photo- 
phobia of scrofulous ophthalmia, a few drops of chloroform 
held in the palm of the hand, close to the irritable eye,will 
cause the ^'hild to bear the light with less pain. In the 
itching of the ear,' nose, and rectum, in which we have 
urticaria, lichen, or prurigo, the annoyance may be allayed 
by the use of an ointment composed of haif a drachm of 
chloroform to an ounce of lard (it must be kept in a ground- 
etoppered bottle). 

PrurUua ViAv<B.—ln this moat persistent, troublesome, 
and annoying disease, we have found ehioroforra useful 
in. combination with carbolic acid and soap liniment, as 
follows :— 

^. Acidl carboliPi, gtt. xll-ixlv. 

Chloroforml, fSiJ. 



i 



Chloroform dissolves entirely in vaseline, and furnishes 

a homogeneous product of convenient consistency without 
the addition of wax r — 

iv grnmmeR. 



£kiual parta of vaseline, chloroform, and ether, give a 
Jelly, wlych constitutes one of the most active liniments in 
English therapeutics. 

Both of the above preparations are useful in neuralgias, 
cancer of the rectum and uterus, and are increased in value < 
by the addition of hydrate of chloral, live grammes, or 
camphor, three grammes. This latter agent has to be pul- 
verized and added to the vaseline, heat being applied until 
•Pie camphor completely disappears, and stirring until cold. ' 
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In urticaria, lifhen, eczema, and true prurigo, the fi 
lug ointment will not only allay the itching effect! velyjl 
with care will cure these skin affections, 

^. Hydrg. prmclp. alb. 3ss. 

LIq. carbonta (leterg. mix. 

Cbloroformi, 53S. 

Vaseline, jl.— M, 
Slg. Apply locally. 

CHLOEODYNE. 

ANODYNE, SEDATIVE, ANTI-SPASMODIC, AND DIAPKOHETIC. 

This preparation produces anodyne, sedative, anti-spas- 
modic, and diaphoretic eftbct^ of other opiates, without 
glTlng ripe to the nausea, prostration, loss of appetite, and 
depression of spirits, which are so apt to follow the use of 
the latter, and are Bometimes so distressing as to preclude 
the employment of such articles where they would other- 
I wise be strongly indicated. It must, however, be prescribed 



with the greatest caution, and n 
preparation ia specifically stated. 
. Morpb. sulpli. 



r unless the particular 



Chloroforn 



rif. 



nt. mli. 
fSvl, 



arucuiOT • 

capBleinn.' ' 



Aald. Bulph. Ar. 

Est. caniiBb. IndlcB (Allen's), 3sb. 

Olcoreaioa capsicum, gtt. xlj. 

Hydrocyanic acid (Scheele'i), git. 2crl.— M. 
:e together the morph., Qlcohol, and oblorolbrra, then ai 
BUlpb. q. 8.; shake well until il becomes clear, then add ci 
ext. cannab. Ind. end hydrocyanic aclil. The dose for children, at 
/lom Ave to ten years, is from ave lo eight drops in water, repeateil 
every three hours; dose for adult, fifteen to thirty drops. Each tM- 
Epoooful contains one gr. morph. sulpb., one-half gr. Indian hemp, 
one and a half drops of Scheele's acid, equal to nearly four drops ot 
D, S. P. acid. 

The importance of not trusting to the patient's judgment 
is very necessary, and «he quantity which is to be tajuo 
in the twenty-four hours rrntsl be stated, and the intomla 
between each dose, carefully given. From 18G3 to lS6T,.finiT 
deatlis were caused by this compound. According toMr.O. 
Smith,* the English preparation is thus constituted: — 



CHLOROFORM IN THERAPEUTICS. 



, Cblor 



31 V. 



HurlBte of morpb lu. 

Etber (reccmed), fslj. 

Oil orpappennlDt, n^^v 

PruBslc acid, Svi. 

Mixture of gum arable, si. 

Treacle, !lv. 



-M. 



Itwill be noticed tbat there is no uniformity in tliis com- 
pound, which should not be the case, and phamiaceutistB 
should adhere to either one or the other of these formulas, 
and not add to or take from them, marking the one the 
English, and the other the American preparation, and ita 
manufacturer. 

EABACHE.— CHLOROFORM VAPOR. 

Zfational Medical Heview, February, 1879.— Dr. James fe, 
Morgan stated, during a discussion on otitis, that he had 
often promptly relieved the distressing earache of children 
hy filling the bowl of a common new clay pipe with cotton 
wool, upon which he dropped a few drops of chloroform, 
and inserting the stem carefully into the external canal, 
and adjusting his lips over the bowl, blew through the pipe, 
forcing the chloroform vapor upon the membrana tympani. 
Dr. J. Ford Thompson had also accomplished the same re- 
lief upon similar principles. This same result we have 
often attained by means of cotton aatiirated with chloro- 
form in a glass tube, or surrounding the cotton with a 
second layer so as not to come in contact with the surface 
of th« meatus. 

CHLOROFORM DURING DELIVERY. 

Dr. "Wilson, of Baltimore, dissents from the views of Dr. 
Lusk as to the danger of using chloroform in obstetric 
cases. See p. 107. 

Dr. Albert H. Smith, of Philadelphia, thinks that cbloro- 
form is to be preferred to ether in those cases in which a 
rapid anfesthcsia is desired. 

Dr. Biuger* gives it as his opinion, " that it is not neces- 
sary to obtain complete unconsciousness, but to give only 
BuiHcient chloroform to dull the pains. If this recommend- 



I 
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utiun if! disregarded, and the anFeRthetic is pnshed toj 
stage or complete unconsciousness, it weakens the contiaA-' 
tton of tbe womb and retards delivery. It is trae that 
t^vt'D if only slight unconsciouHuess is produced, the uterine 
cotitrnotiooa are probably somewhat weakened." 

Dr. riayfair tlilnks tliat chloral aots far better than chlo- 
roform iahitlation, as chloral does not iesaen the strength 
of the contraction, whilst it greatly lessons the suiTering. 
Moreover, It is chiefly applicable at a period when chloro- 
form cannot be uscil — that is, towards the termination of 
(he Hntt stage. Dr. Piayfair gives fifteen grains, and re- 
peats the dose in about twenty minutes, and ugaiii repeats 
the dose. If neoeesary. 



Thts Ibllowing com mo a leal ioo was receiveU loo late to be iaserted 

Dt. K.t..BolineB has observed IbreecaseE.in which severe nfUmZpla 
«>s •xiwrleaced Iminedlatet; od recovering eunsclougness, qfltarfaU 
OwrMAMia A<»" tOter. In tbe cftseofa fODog womaii to whom ether 
vru Blven fOr a BtrabtsmaB opermlioii, the □euralgja.with Home aoiab- 
QOM and puralfsU of motion in tbe onter portion of the left fore aim 
uiil fliiKera, was extreme; thla coatluued Ibree monthE, when the 
patient Il»aEedn^>m observation. In aseeond cnse. a woman of middle 
aee. tbe neuralgia in the lea arm and shoulder continued more tbaa 
three months before it ceased. In the nue of the (bird patient, altoa 
wonun. the neuralBla WOE quite severe for lome weeks In tbe shooldei 
and neck. 

The late Dr. E. H. Clarke, of Boston, a few years sLace stated to ttw 
wrltw thai he had observed several similar tasec 
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CHAPTER V. 

Mixtures uf Chlorororm, Ether, and Alcoliol. First deatb reported 
ri'om mlTture of Ether aud Cliloroforra. Coraposillon of Tw^oni 
mixtures. Boiling polnla and relntive time or evaporatlOD at the 
several antestlietlc agents. Oplnlnns of Dr. WasliluetoQ Atlee and 
Pror. Maiscti coDcarning mixtures. How Chlorofbrm la altered by 
mixing with Alcuhol. etc. Beoent deaths from Chlorofonu and 
Btlier mixed. Ctiioraroim combined witti Alcohol In partnrltlon. 
The oomparatlve efTet^Is of the enrly state ufnniesthesla with Ether 
and Chlororomi. 

The various mixtures of chloi-ofomi with ether and 
alcohol, were used as means of escaping; the danger of 
chloroform. They first received their impulse from the 
report of the Chloroform Committee of the Medical Chirur- 
gical Society of London, who declared their superiority in 
point of safety. M. Perrin* gives an account of the first 
death known at that time to have taken place under a 
given mixture of ether and chloroform, and gives the 
credit to the chloroform as being improperly administered, 
and Snow says the patient died of hemorrhage ; but our 
reading of the case, carefully reported by Dr. B. Crocfeett.t 
leaves tbe decided impression that chloroform arrested the 
heart's action, induced vomiting, and caused a stoppage 
of respiration. The following is an abstract of the im- 
portant facts in the ca^e, and is interesting as the first 
death from the mixture: — "A sprightly little boy, five 
years of age, was brought to the doctor to have a fatty 
tumor removed from his back. The tumor commencing at 
a point at its inferior termination, opposite tlie last rib, 
about two and a lialf inches to the right of the spinous pro- 
cesses, and extending obliquely upwards, crossing the spine 



irurgicale, Far Maurice Perrin, Profeaseur 
agifs^ <t I'Bcole Imp^riale de MOdiclne et de Phnrmacle MlUtalre, etc. 
A Ludger Lallemond, Proltessear agrfigS i TEoole Imperiale da M6dl- 
ClneetdePtuirmacifiMllitarlea.etc. Paris, IS63, 8vo., pp. SSS. 
t Am erican Journal of Medical Sciences, July, 1S5T, 2S1-5. 
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Beven in<^heB, requiring two elliptical iacisions niae Inches 
long for its removal." The operation was commenced at 
9.30 A. M,, April 4th, and the dissection waa rupidly exe- 
cuted, stopping to ligat« a large artery that waa early di- 
vided; the remaining arteries were compressed as they 
were divided. The tumor was quickly removed, and a 
ligature applied to the last artery, being the sixth in num- 
ber. While sponging the wound, the boy began to vomit, 
and on examining the wrist he was found to be pulseless. 
Dr. K., who had charge of the antesthetic anil pulse, re- 
plied that " the pulse had never given way until he began 
to vomit." He ejected a small portion of the contents of 
the stomach. He was Immediately Irtaoed In the "prone 
position," as recommended by Dr. Marshall Kali ; the ftnger 
waa introduced into the month to be certain that the tongue 
had not fkllen back so as to obstruct the glottis, or the en- 
trance of air into the wind-pipe, and the extremities were 
nibbed with aqua ammonia. The patient died three or 
four minutes from the commencement of the vomiting. 
"He lost probably four ounces of blood, certainly not ex- 
ceeding six." There was nopoBt Tnortem examination. 

The aneesthetic we used was a mixture of washed ether, 
fbur parts^ end one of chloroform, obtained from the late 
Frederick Brown of Philadelphia, whose character is a 
Buffldent guarantee that they were pure. Every prepara- 
tion for tlie operation having been made, the administration 
of the anaesthetic was conuneneed by D*. Crockett, observ- 
ing all the precautions so fully reconuneuded by Erichsen, 
p. 78, of his " Operative Surgery." As soon as antesthesia 
was Induced, the sponge was confided to Dr. Klncaunon, 
.who held his finger all the while on the patient's pulse. 
The doctor concludes, "I have lately employed this anaw- 
thetic freely, formerly having used ether alone. As yet I 
have not seen a cage of death reported from ether, or this 
mixture of it with chloroform, that 1 can now recollect. 
Are there any such reported? I fear all the deaths from 
anoesthesla are not reported." Five deaths from the use of 
this misture have been published, two having occurred 
Very recently. 

The chief object of these anfesthetic mixtures is the 
avoidance of the danger from ehoek, or from the depreaBlO] 
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iiifiuence upon the heart-action, wliich chloroform most i 
certainly exerts, and which ether and uleohol prevent. The 
committee hefnre referred to propoaed the following mix- 

A. AJoohol 1 Part. 

Chlorofonn 2 ■• 

B. Chloroform 1 " 



Dr. Samson's mixture* is equal parts by measure of ehlo- 
form and absolute alcohol. The introduction of alcohol, 
•which plays an important part in the mixture, was, accord- 
ing to the doctor, due to Dr. Harley. The committee saya 
it is by " the uniform blending of the ether and chloroform, 
when combined with alcohol, and probably the more equar 
ble escape of the constituents in vapor." The chloroform 
is the potent agent, and the others chiefly adjuvants, vehi- 
cles, and diluenl« of the chloroform. 

Dr. Sansom gives the following testimony as to the stim- 
nlating effects of alcohol in counteracting the depressing 
influence of chloroform. In my own experiments I liave 
found that alcohol has had the greatest effect in su^aining the 
heart action during the influence of the chloroform. I can 
particularly recollect one instance in which alcohol was 
administered in vapor to a ftvg, after it wa« impossible to 
cause death by any strength of chloroform vapor. In re- 
commending this mixture before the Obstetrical Society of 
London, Dr. Sansom went one step farther, and stated that 
this mixture gives off a pi-oportion of chloroform vapor in 
a given time almost exactly half of that which is given off 
by chloroform pure and simple. This result is not confirmed 
by any experiments of his published. 

What are Oie objections to ancEstketio mixtur&t 1 

1. The length of time required for the production of com- 
plete anaesthesia. 2. The probability of entire sensibilit7 
not being aboUshed. 3. The unequal rate of evaporation 
or vaporization of the fluids. 

. By Arthur Saneoni. 
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There- is not any doubt but that the process ia slower and 
attended with more excitement by the mixed fluids than by 
chloroform alone. The second objection cannot be sustained. 
The third is the " element of danger." It was first advanced 
by Snow. He says : " When ether is combined with chlo- 
roform, the reault is a combination of the undesirable qual- 
ities of both agents without any compensating advantage," 
anil the danger is because the operator, toward the end of 
the process, may be giving a pure chloroform when he 
thinks he is giving the w^eaker mixture of vapors. Dr- 
Ellis* endeavored to prove this, and states: "Out of the 
six or seven minutes occupied by the evaporation of the 
lialf drachm of fluid, the first was occupied chiefly by the" 
ether, the nest three by the chloroform with a little alcohol, 
and the last by the alcohol alone. In an inhaler the patient 
would bave breathed, for one-fifth of the time, chiefly the 
vajior of ether, for the next three-fifths that of chloroform 
with a little alcohol, and at last only the vapor of a minute 
quantity of alcohol," pp. 24, 25. The^e results are not 
stated as obtained by actual experiments, and they depend, 
first u]>on the purity of the agents employed ; second, upon 
the boiling point, which has a great influence upon the re- 
sults, for Uie more volatile the fluid, the greater will be 
■the variation. I here give the boiling iraint of the nvMt 

iportunL aniesthetics. 

Tbeteniisemture which is constant for the same substance, 
inder the same atmospheric iiressure, is called the boiHnff 

linf. 

The following are the agents employee! as anesthetics iD 
the form of vapor, the boiling jioints being given for the 
mean pressure of 700 millimetres; 

Prouixldeornllrogen, — W 

Cftrluoiilc ocld — H» 

ChlorldBofEthylT.parocther -ll« 

Common ether, SW 

Chlororarm «» 

Alcohol, W 

OilofturpeuUne IS" 

A difference of pressure of O.S) centimeter will cause a dif- 

le Safe AljoUtlon of pain In Labor mid Snrgicnl OperaUonE, 
9, by AoBsthealB anil Mlxod Vupors. Bj- Rol>Brt EllU, i 
lAooouCheur, lAindon. Ifitiil, pp. SU. 
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ference in the boiling of water one-tenth of a degree. The 
boiling point is also influenced by diBsolving in a fluid a sub- 
stance more volatile than itself (as ether and chloroform); 
It increases the boiling point in proportion to tJie amount 
dissolved. The temperature of the atmosphere iiaa a power* 
fill influent^e on these volatile agents, as it 1e a well-known 
chemical fact that the saturabitity of the air increases vastly 
with the increase of temperature, and the capacity of the air 
for aqueoua vapor is doubled with each 27° of temperature 
Fahrenheit. Sulphuric ether at 60° F., and thirty inches of 
the barometer expands two parts of the air into three, and 
forms, therefore, at that temperature and pressure, one-third 
of the air inhaled into the lungs of a patient. Under the 
same circumstances chlorform expands fourteen parts of air 
into fifteen, and consequently the vapor of chlorofoi^ con- 
Btitutee one-fifteenth part of the air inhaled. 

The following experiments were made October 30th, 187S, 
so aa to deteiTuine the time required for each of the agenta 
to evaporate on a given surfiice of tissue paper suspended in 
the air at a temperature of TIP F., .one drop of each being 
carefully measured by the same dropping machine. The 
time was accurately kept by my son. Dr. C. 8, Turubull, 
and the results ser\'ed to eonftrui the rough experiments 
made before the Dental Convention at Washington, D. C, 
on October 10th, 1878, and proved the facts stated in the 
author's first edition of this work. I have alwaj-s found 
that when such a mixtui-e was poured upon the inhaler, 
the most volatile spirit will arise first, then the nest, and 
so on, leaving the least easily evaporated upon tjie inhaler. 
Another important fact was proven, and which was before 
referred to, that the alcohol employed iu the mixtures with 
chloroform in England, also the ethers made from such 
alcohols, are much inferior to those made iij this country 
from grain, not from wood or potatoes. These latter are 
slow in evaporation, and are mixtures themselves contain- 
ing a large amount of carbonaceous products. 

The following are the results obtained after numerous ex- 
periments with as many of the agenta employed in the 
various mixtures, and obtained from the reliable establish- 
menta of Powers & Weigbtman, Bullock & Crenshaw, 
^Wveth & Bro., and J. P. Remington : 
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Alcohol, absolute. 95° (W. £ Bra.!. Imin.Slse 

Aloohol, oonunon, |W. & Bro.) 10 ■• 00 

Chloroform (P. 4 W.l, 00 ■• » 

Ether (Squlbb'B) 00 " 12 

Ethar, common, 0.750 (P. A. W>, 00 •' 34 

Ether HyarobromiolRi, 00 ■' 13 

MBthyllcaloolmlfB. *!".'.) 1 ■' 00 

♦Potatosplrit (B. ctC.l, . 12 " 00 

Temperatara, 70° F. 
Barometer, S0.08. Time, 2 P.M. 

Besides the danger from inhalingthe chloroform pure and'" 
simple, there is another to be preventpd, that is, to get rid of 
the watery vapor, from the mixture and also from the lungs 
of the patient, which collects on the sponge. If the napkin 
or inhaler gets close to the patient's mouth and nose it will 
most effectually prevent air from reaching the lungs. How 
la this to be prevented? By squeezing out the sponge, nap- 
Itin, lint, or if an inhaler is employed that cannot thus be 
treated, casting it aside, and taking a clean napkin, with as 
much starch in it as possible, so as to keep it in shape. It 
may again be inquired which is the bestmixtiire to employ in 
ordinary surgical operations when it is absolutely necessary 
to employ such mixtures. The mixture C, in midwifery. 
Mixture A, or, aa it is familiarly known, A C E or " ace of 
spades mixture," the most agreeable of all. In the operation 
for ovariotomy I prefer the C mixture, as also advised by the 
late Dr. Washington Atiee ; the volume of the two agents 
are so different tliat they ouglit to be mixed by weight, not 
by meaaure, else the chloroform will be much in excess, aa 
it is a little over twice the weight of ether. In employing 
alcohol it should be as near to alwolute as possible, and free 
from color, smell or taste. The ether should be ahnoat 
anhydrous, pure, full strength, and well washed. 

Dr. Atlee was of the opinion that there is a chemical union 
of the ether and chloroform; and Professor Malsch, of this 
city, found that, if this mixture was exposed to the light, a 
change 'took place which rendered the mixture not fit for 
the purposes of inhalation; it therefore should be kept 
from the light, and mixed just before being employed. 

Perfectly dry chloroform decomposes but slowly, even in 
direct sunlight, but the presence of water, which always 

• FHBsed through charcoal by W. * Bro. 
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exists in alcohol and etlier. and the action of light at the 
sajue time causes cMoToform to deconipoge into formic and 
hydrochloric acids. CHCl5+2H,0=CH,0,+3 HCL. 

I have had charge of the ansssthetic mixture (one part by 
measure of chloroform, and two of washed sulphuric ether} 
1q an operation by Dr. Washington L. Atlee, during the 
successful removal of on ovarian tumor weighing fqrty 
pounds, and have also assisted him in three cases in which 
others gave this same mixture, with good results, and with 
no apparent risk to the safety of the patients. 

Dr. Atlee always administera the anassthetlc after the 
patient is upon the operating table, and one individual has 
charge of and is responsible for it. In his three hundred 
ovariotomies he informed me he had never lost a patient by 
the antesthetic. 

The mixture is given in almost every instance by means 
of the starched towel. 

At my su^estion, Dr. Greene made the following experi- 
ments, to determine the best proportion In which ether and 
chloroform could be mixed: When ether and chloroform 
are mixed there la an elevation of temperature, and the 
greatestheatisproducedwhen themixtureismadeineciuiva- 
lent proportions; that is, by weight, about nine and one- 
quarter parts of ether to thirteen and one-(juarter parts 
of chloroform. As the chliwoforni is more than twice aa 
heavy as ether, the volumes would be about one and four- 
tenths chloroform to two of ether. But little contraction 
in volume takes place, and it may be considered that mole- 
cular combination takes place between the chloroform and 
ether. The mixture begins to boil at fifty to fifty-one 
degrees C, and may be separated into its constituents by 
fractional distillation ; but when allowed to evaporate spon- 
taneously, as when used as an ansesthetie, both liquids pass 
into vapor simultaneously. • 

Whatever mixture is employetl, nothing will obviata 
the necessity of care in the ndrtiiniatration, and above all 
not to give more of the agent than is absolutely nece^- 
aary to keep the patient free from pain ; ^not one drop 
more, for, like all potent medicines whiob we employ, 
an excessive dose is sure to kill, and unless we have 
before gauged the patient's jiowers, let caution be our guide 
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In the admlDistratlon of so powerful aii anaesthetic. In our 
anxiety to see the various atepa of an operatioQ, we mast not 
saturate the Bponge or lean over the patient, and by accidrait 
suffocate him. It is, unfortunately, too much the practice 
to entrust the inhaling; apparatus to some inexperienced 
hand, who, perhaps, never before administered an anees- 
thgtic, tind even in some hospitals to the youngest assistant 
surgeon or dresser. It has been well observed by Perrin: 
" We believe we shall render e. veritable service if we pop- 
ularize the idea that anesthesia tihould be observed and 
studied at tlie hospital witli as much care aa every other 
subject of practical medicine." Sansoni also says, "The 
administrator should be experienced; several hospital com- 
mittees have acted wisely in appointing a chloroformist, a 
m«tsure which is not of less value to the operating surgeon 
than It is to the benefit of tiie patient. One who adminis- 
ters chloroform in any case should confine himself exclu- 
sively to tlie task be has undertaken, and should constantly 
mark the aymptoms." What are the symptoms of dan- 
ger? The failure of the pulse, irregularity. of the respi- 
ration, and the blanched countenance, and, as beautifully 
expressed by an old writer* in reference to successful adr 
ministration of aniesthetica," Proceed steadily but cautiously 
to the end In view. He makes haste slowly, and with a 
boldness tempered by wisdom, carries his patient down into 
the dark valley which borders on death, drowns human 
agonies in the water of Lethe, and triumphs In the ero< 
ing glory of his art." 



AN ABSTRACT OF THE REPORTS OF RECE] 

DEATHS FROM A MIXTURE OF ETHER 

AND CHLOROFORM. 



The mortality caused by a mixture of cliloroform 
ethergtvenby inhalations is 2 to 11.176, or 1 to 5.588. 

A death of a lady had occurred in the practice of Dr. 

Eastham, a dentist of Boston, causing much excitement in 

_ professional circles. The death had taken place about noon, 

verj- few, except those particularly interested, were 
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aware of it till the next day. The coroner, Dr. Ainsworth, 
who WHS called in directly after the accident, formed a jury 
of physicians and apothecaries, and ordered an autopsy. 
This was made the next morning by Dr. E. H. Fitz, pathol- 
ogist to the Massachusetta Oeneral Hospital; and on the 
same <lay the jury met, and, having viewed the body, ad- 
journed until the 14th. The aniesthetic was eitlier chloro- 
form or a mixture of chloroform and ether. The latt«r 
proved to he the one used. The jury met again on the Htb, 
ajid, having heard a part of the evidence, readjourued till 
the evening of Wednesday the 19th. Instead of death 
resulting from ether, it was, aa proven by analysis, due to 
cMoro/orm, and the coroner's jury presented the following 
verdict:— "Death was caused by the inhalation of chloro- 
form, aduiiniatered in a mixture of chloroform and ether." 

Dr. Henry Buren, of Chicago,* gives the following versioa 
of a death which took place in that city from the inhalation 
of ft mixture of ether and chloroform :— 

Mrs, B., aged 32, American, had suffered from flstulffi in 
ano for six months. On the 22d of November last, I oper- 
ated on her, finding at this time two artificial openings into 
the rectum, one on either side of the anus. Dr. A. Uroesbeck 
administered the anieethetic, which consisted of equal parta- 
of sulphuric ether and chloroform. The operation was per- 
formed in a few seconds. The patient exhibited no alarm- 
ing symptoms while under the InHueute of the ansesthetic, 
. and revived in the usual time. 

On the morning of the 30th of November, eight days 
after the opemtion, I desired to make a thoi-ough examina- 
tion of the wounds and renew the dressing, and in this, aa 
in some of the previous dressings, the patient Insisted upon 
partial immunity f^om pain. To this end I commenced to 
administer upon a napkin two parts of sulphuric ether and 
one of chloroform. After a few inhalations the patient 
became violently intoxicated, and resisted, with great force, 
all efforts to quiet her, demanding in the language of one in 
delirium, to be let alone. I immediately ceased to adminis- 
ter the auiesthetic, and with great effort prevented her from 
Jumping from the bed. The face became at tirst turgid, th( 

•CiiicaeoSIeilii-ul JoTirnnl, Kebpimry, ISTH. 
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r whole body fouvulsive, and Ie a few seconds tbe patient 
was dead. 

All of the meaua usually resorted to, were employed to 
restore action of tbe vital functions; artifleial respiration, 
elevating the lower extremities, dashing cold water in the 
i, drawing forward the tongue, spirits of ammonia ap- 
died to the nostrils, and, tlnaity, a galvanic battery, which 
B conveniently at hand, but to no avail. 

I have to say in justice to the record of this case, that the 
patient had for many years habitually partaken of opium. 
At the time of her unfortunate death, she could take at each 
dose, from two to three graiits of morphia. During the 
time she was under my care, one half grain doses of mor- 
phia were prescribed at proper intervals, but she asserted 
that this quantity did not sufficiently support her, and 
through her nurse, and by stealth, she secured additional 
quantities from the neighboring drug stores, and took the 
same dally without my knowledge or consent. 

I am now of the opinion tliat the patiept had taken an 
unusually lai^e dose of morphia on the morning of her 
death, and that the combined influence of this overdose, 
and the additional paralyzing effects of the aneesthetic, 
caused cardiac syncope, and that this was the cause of 
death. 

A woman aged forty-six, extremely fat, and of alow intel- 
ligence, although havingcomplainedof shortness of breath, 
was not known to be the subject of organic heart disease. 
She was to be operated upon for senile cataract. A mixture 
of chloroform and ether, in a modified Clover's apjuiratus, 
was being administered by the house surgeon. From tbe 
commencement of the administration, respiration was uo- 
ticed to be shallow, but there was struggling. The pulse 
was feeble, but not intermittent. There was some slight 
Uvidity of cheeks and forehead. Chloroform was at once 
removed and a few whiflb of pure ether administered as a 
stimulant. Other means for circulation were tried, but In 
vain; the patient died. At the post mortem examination 
tbe heart was found flaccid and empty ; the mitral valve was 
contracted; the aortic valves were incompetent; kidneys 
fetty and granular.— (Mirf. Times and Oazetfe, August 18th, 
1876.) 
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A more recent case of death from a mixlttre of ether and | 
chloroform is reported in the Philadelphia Medical Times, 
March 15, 18T9, by I. A. Cleary, Aseiatant Surgeon U. 8. A. , 
Private H. D. B., Co. 19, U. S. Infantry, aged 33, large, ' 
robust, addicted to liquor. Injury of middle finger, right 
hand, resulting in gangrene; decided to amputate. A mix- 
ture of equal parta of ether and chloroform {we^ht or 
measure not stated). Two ounces whiskey were given ten 
minutes prior to inhalation. Tlie ancesthetic was adminis~ 
tfred on a piece of lint covered with a small towel held ■ 
square. He personally administered the mixture, while the 
steward otiserved the pulse; air was freely admitted; he ' 
inhaled freely. About two drachms were first jwured on 
the cloth, but with no apparent efifect (Ae, evidently, receiv' 
ing nothing but ether). Shortly after about the same quan- 
tity was poured on ; he observed that "he did not feel it," 
After a time about the same quantity was again poured on. 
A further quantity was poured on the cloth |say in all 3viU) ( 
when he began to laugb, followed by.attempts to articulate, \ 
and made strong gesticulations of his arms. He i 
passed to a state of unconaciousnesa, when the pulse was ' 
not perceived. This was followed by relaxation and death. 
At once the ansesthetic was removed, cold water dashed in 
the face. He adds, " everything I ever heard of, saw or read, 
appropriate for such a case was done, but to no effect," 
states as the cause of death, paralysis of the heart. (I think . j 
It was syncopy from the chloroform.) 

MIXTURE OF CHLOROFORM AND ALCOHOL AS ] 

AN ANAESTHETIC IN PAiiTURTTION. 

Dr. A. H. Hftlberstftdt, of Pottsville, Pennsylvania, read 
before the Medical Society of the State of Pennsylvania, -in 
May, 1878, a paper on "Anesthesia in Parturition," and 
after some general remarks on the advantages of this mix- 
ture, saya:— "I would submit the following coneluaiona 
drawn from at least one thousand eases under my own \ 
observation and management; ^ 

"1st. That the parturient state ia the only condition of 
the system during life in which ansesthetics, judiciously 
administered, are entirely devoid of danger. 

"2d, That the physiological action of chloroform, ether, 
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d alcohol in n woman during lulior is not iileinical wiih 

that in an ordinary subject in a dental chair, or upon the 

surgeon's table, and fiimi the history of such administration, 

free from a single av ell-authenticated case of death, with 

statistics showing it« superiority over venesection, opium, 

etc., In the desperate emergencies attending irregular labors, 

BS eclajupsia, it is fair to infer that this agent is an especial 

therapeutic indication for parturient women, and should 

regarded in all labors where by its use the pains of 

' the second and tliird stages could be obviated, and this, too, 

I to the ultimate benefit of the mother, and rjiI'c^ of the 

< Child. 

"8d. That in puerjKral eclampsia it is especially indicated, 
because of its direct, rapid, and general action, controlliDg 
nervous physiological irregularities, exciting secretion, re- 
laxing the OS and ]ierineum, and, in short, so preparing the 
parte as to aid the aci^ucheur in his manipulations for the 
essential emptying of the uterus, to accomplish which, ven- 
esection, opiates, purgation, counter irritation, etc., either 
. singly or combined, bear to anwstheticB the relation of 
Lmere fractions to a. grand whole. 

"4th. Its application is universal; no iliseased condition 
E of the heart or lungs at all likely to exist where pregnancy 
I can occur, should forbid its use— for where hasajjosfmorfeni 
lination revealed a dilated and weak right heart from 
\ tatty degeneration in the body of a pregnant woman at 
fvll tenn f 

"5th. That in view of its known therapeutic action and 

safety in the small quantity required to produce narcoslB, 

no use of the forceps, version , nor obstetric operation of any 

moment should be performed without it; not only to save 

the patient from shock and its consequences, but because of 

the great saving of time and labor, and, in most instances, 

the assistance It affords the operator. 

"6th. Owing to the fact that uterine contractions are often 

I lessened by the administration, it is always important to 

de it by an oxytocic, in all labors and at any stage, 

I when the pains are sli^t, so as to increase their force, and 

I as also to guard against iJost partum hemorrhage— a very 

I Infrequent occurrence where such precaution is taken. 

" Tth. Accidents to (he unemptied bladder, ruptures at 
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perineum, and sphincter ani may be prevented, as well aa 
deatli of the child in prolapsua of the cord by the facilitieB 
afforded for rapid delivery, especially in prumpara, 

"8th. That in no instance have I seen nareoaia of the child 
attriljutableto the anfflsthetic. 

"ftth. Without any gpecial reason, excepting the common 
disagreeable feature of ether, and the supposed risk of chlo- 
roform, I have generally used the mixture proposed by the 
Medico-Cbinirgical Society of Tjondon, consisting of ether 
three parts, chloroform two parta, and alcohol one part, 
being careful aa to the quality of the preparation, and having 
them recently mixed. With this combination I have never 
been disappoiuted, or regretted its use ; and, in truth, nearly , 
all the troublesome cases I have had after the labor were 
those in which, for some reason, the anesthetic was not 
used." 

The iirst proposition of the doctor is not an absolute fact, 
as in this work there are caaes reported of death from the 
effects of anf^thetics in the parturient state. In the second, 
we would state that we have seen more than one death from 
anaesthesia of the child. We a^eein part with the doctor 
in his third proposition, but great care must be taken in 
ascertaining if there is disease of the kidneys, heart or lungs, 
the administration of chloroform or Its mixtures in these 
casea being exceedingly dangerous. In the seventh proposi- 
tion, we are of the opinion that the accidents enumerated 
are more likely to occur when the l)rain is hot cognizant of 
the action of the hands of the accoucheur, or perhaps, of the 
destruction by the forceps of the soft parts of the mother or 
child. 

It is well to be remembered that there is a stage in the use 
of one of these agents when it can be used with comparative 
safety, and in regard to the other we state the fact on an 
experience of a close and careful observer. 

EARLY STAGE OF ETHERIZATION. 

Early stage of anajsthesia by ether, pupils are contracted, 
but when there is complete anresthesia the pupils become 
dilated, and the respiration is slow and deep. 

A peculiar effect of etherization, which has been early 
noticed and published by a careful writer and experimenter 



ARTIFICIAL AN^BTHEBIA. 

of this city, tiie late Doctor J. F. B. Flagg,* and whith re- 
sult has beep coulinned by U9 and by others, in stated as 
follows:^ 

"There is a partii:ular point of etherization produced by 
a few deep inhalations, whicli if improved at the moment 
(slight operations can be performed) will leave the patient 
in full possession of all his faculties with the single excep- 
tion of the sense of pain, and particularly the coneciousnesa 
of <oucA is iu< acute ufi under ordinary circumstances, if not 
quickened." 

InourownexperimentsintblBstegethesenBCofsoimdand 
vision was always very active. If, however, the x>atieut i» 
roused from his first auiestbetic sleep by the pain of the knife, 
or a sudden noise, or a rough touch, it is always found more 
difficult to causesucb a patient to pass into a profound state of 
insensibility by means of the ether. Yet, if a patient will 
not breathe the ether properly when it is required for an 
operation, it will sometimes do good to prick or scratch the 
surface with a knife, and then insist upon the patient 
breathing the etber so as to get rid of the pain. 

EARLY STAGE OF CHLOROFORMIZATIOX. 

There is also a period in chloroform narcosis wlien ail 
feeling of pain ceases, but consciousness is not entirely gone- 
when incisions or sawing of bonra are perceived as mere 
tactile impressions, for according to SchUt', the sensation of 
pain is conveyed' to the brain through tlie gray matter of the 
spinal cord; but the tactile impression through the white 
matter of the posterior columns, which, being less vascular, 
do not so readily suceunib to uniesthesia, and retain their 
function a little longer. 
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CHAPTER VI. 

NilroUE oxide gaa anaa anwslhetlc Mixle of preparst ion. chemical 
constitution, gasometer, tDhaler, and mode of piirlfyiog nitrous 
oxide gns. The advaDlHgea of tlie gna being recently prepared. 
Class of canes for tntialatloD. Difficulties and dangera, vlth mode 
of treatnient. Liquid nitrons nxide in cylinders. Physiology ' 
leal action of nitrons oxide. Experiments and observations by 
Doctors Evanf. of Paris. M. Buisson, Doctors Mc(j,utlleii, Thomas, 
Robert Amory, George Johnson, and the writer. Mode of 
ncLlon of nniEBtbetica by Doctors C. Bins. H. Ranke, Claude Ber- 
nard, and Committee Brtliah Medical AEsoclation. InvestigaiionB 
apon the protoxide of nitrogen by Doctors Jolyet and T. Blanche. 
The spectroijcopeand ItK relations to nitrous oxide. Experiments o 
Doctors Waterman, J. Q. Richardson, Wm. M. Hodges. C. S. Turn 
bull, and the writer. Nitrons oxide gas in dental ami mlno 
surgery. M. PanlBerton the use of a mixture of iiltroon oxide and 
oxygen gases. Deaths Crom the Inhalation of nitrous oxide. 

NITROUS OXIDE GAS. 

In entering upon the subject of nitmviB oxide it 19 not my j 
purpose to go in to its discovery, early lii story, etc., as a short j 
BtatementiBmaiieiaanotberpartof this work, and. ni 
0U8 references are given for those that are interested. This 
antesthetic can be employed in u few operations in surgery; 
these are, extraction and surgical iipei'ationson the teeth and j 
gums. With it the ophtlialinlc aurgeou can operate for ordi- 
nary strabiamua, or removal of amall tumors, or even enucle- 1 
ate the diseased eyi^biill. Itis very valuable In examining the 
urethra for stricture, and even the cutting of an Impervioi 
stricturehaabeen performed withsuccesa. Necessary manip- 
ulation for recent luxation, in stiff joint,'and tenotomy of 
tendons for the relief of club foot, ete., have all been per- 
formed while under its influence, and in conjunction with 
sulphuric ether almost all surgical operations can be per- : 
formed. 

My chief object will be to treat of this aiitestlietic in its 
practical relation in connection with dentistry. I am in- 
debted for most of my facts to Dr. J. D. Thomas, of this city, 
the highest American authority on this subject. 
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Mode of Preparation and Chemical Composition. — Nitro- 1 
geu monoxide or nitrous oxide gas (SO — NjO) la prepared i 
&om the nitrate of ammonia, which resolvt-s Itself into the ] 
gaa and'water, thus: — 

NOjNHi— iHO, 0H+2N0. 

The nitrate of ammonia is a crystalline salt, but for con- 
venience of introduction info the retort, should be in & J 
granulated form, which can be obtained of the manufactur- j 
Ing chemist. 

The eecond important matter is to be furnisJied with a ] 
convenient gasometer, an illustration of which is s 
Fig. 10, and these can be obtained from the various dental J 
depots.* Having obtained one of these gasometers, c 
required in Ihe selection of the bottles for washing an4 1 
purifying the gas. Fig. 11 represents a f 
very good form, which is furnished with I 
perforated rubber cork and gla^s tubes I 
bent at right angles. The long tube is ] 
r ^ "^J m^g^ pierced with small holes at the bottom to 1 
■ 'H^^Jl ^M '^^P^' '^^ l-'reaking up of gas and s 
I B^Hb^^H insure its more thorough washing. la j 
I HIVhII^^I purifying the gas some employ a solution 1 
I WlH^^H ^f ^''Ip'i'^^^ of iron in one bottle and pure 
I ^^^■^■^^1 water in the other two. To remove , 
I ^^^^^^^^1 '^^'"'''^^ E"^' which is sometimes present, 
^ ^^^^^BBIH and can be noticed by its green color and 
^^^^^^^^J^^^l irritating vapor upon the respiration, a 
^H^^^H^^^^^I small stick of caustic potash is added to 
^^^^^^B^^^^^M ^'^^ of the bottles containing the water. 
r ^^B^B^^^ When no chemical agents are em- 
ployed in the purification of the gas it 
should be well washed throiigh fresh water, and allowed to I 
stand for some few hours over the water in the gasometer, J 
to remove any impurities that may have passed ovei 

Fig. 10 represents the gasometer in position. The holder 
is first filled with water to within one and a half or two 1 
inches of the top; while this Is being done take off the j 
weights and open all the spigots, to allow the air to pass out 1 

■ Bamiiel K, While, rhlladelphin. New York, Bokiciu. itnJ Chk-nso, 
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r and the receiver to remain in position, Wlien tlie holder 
is tlUed, cloee the spigot and orraiige the weigbtit ; it is then 
ready to receive the gaa. The wash-bottles are placed m 
represented in the cut, Noa. 1,2, and 3,wMcharec<3nneet«d 
one with the other, and to the retort and gaaometer, bj 
means of rubber tubing. The first bottle, No. 1, is placed 
next to the retort, and is simply used to catch the drip resultr 
ing from condensed vapor. 

The long pipe of bottle No, 1 must not dip under the 
■water, for the tubing thereby becomes choked with dense 
vapor, and the free passage of gas is interrupted. 

Into wasli-bottle No. 2 place about four ounces of sulphate 
of iron, and add sufficient water to cover the end of the dip- 

■ pipe, about one and a half to two inches. 

Into wash bottle No. 3, Fig. 11, it is unnecessarj- to place 
anything but fresh water; yet some, fearing the chlorine, 
add a stick of caustic potasli. 

Sufficient water should be employed to cause the pipe 
which dips into the water to sink the same depth as it does 
in No. 2, 

^\'hen the bottles are prepared, connect them by the piece 

of rubber tubing B, and to the spigot of the gasometer. If 

they are arranged properly, a current of air, blown into the 

I tube intended to connect with the retort, will cause the water 

r to bubble in the wash bottles, Nos. 2 and 3, and if the spigot 

I A Is open, the receiver will commence to ascend. 

Having the bottles in readiness and properly connected, 

[ place the quantity of nitrate of ammonia, which will be re- 

I quired, into the retort (one pound of the granulated salt will 

produce about thirty gallons of the gas). D ia a stove-like 

arrangement heated by gas-burners, with a sand-bath for 

holding and heating the retort. Connectthe retort with the 

long pipe of the first bottle by the rubber tubing, and then 

open the spigot of the gaaometer. 

The heat must be applied gradually, flrSt to melt the am- 

I monia, about 226° F., and then to cause it to boil, and give 

■ off gaa at 460° P., and so regulate this heat as to keep it boil- 
ing at 460° F, to 480° F., until it is nearly all decomposed. 
■When the gas has ceased to come over, take a cloth and dis- 
connect the retort from the tubing, and close the spigot of 
the gaeometer. 
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The inhaling tube is attached to the spigot at the top of 
the holder. There ia a. register which ahows the number of 
gallons of the gas in the receiver. 

The water and solutioHH contained in the waah-bottles 
should be changed after each operation, and the water in the 
holder once in a month. When nitrous oxide eas is thus 
obtained, It is colorless, almost inodorous, of asweetish taste. 
The chemical decomposition is aa follows: — nitrate of ammo- 
nia resolves itself into nitrous oxide gas and water ; thus, 
H'0,NH4=OH+2NO. The heat necessary to cause active 
evolution of gas is stated to be 460° F., and this heat should 
be kept up, else a portion of the salt will sublime. The heat 
should never be allowed to rise above 482° F., as the nitric i 
oxide is apt to l>e given off ii* the form of an orange-colored 
vapor. To determine the proper temperature a thermom- 
eter ia prepared which can be passed into the cork and into 
the retort, so that no risk need be incurred by the introduc- 
tion of poisonous materials into the gas. 

Xitrous oxide gas as a liquid,* and as such is sold in form 
of cylinders. 

Test of the purity of their li<iuid nitrous oxide is the 
appearance of the gas, and its freedom from red fumes as it 
comes from the retort, and the smell. 

The complete apparatus consists of an iron cylinder con- 
taining at least one hundred gallons (usually more) of nitroua 
oxide, liquefied, to which is attached, by means of a nickel- 
plated union, the necessary tubing, gas-bag, and inhaler; 
nickel-plated wrench and key; the whole inclosed in a 

The inhaling tubing is made of the beat material known 
for the puriwise. 

The gas-bags are made of stout muslin, thoroughly coated 
on both sides with pure "steam vulcanized" Para rubber. 

Their parts are all cemented together before putting them 
in the heater, insuring a strong vulcanized seam. 

The advantage of this method of construction is seen at i 
once. If aceidently cut or burnt, or mutilated on the outer ' 
surface, they are still good and sen-iceab!e, as the innercoat- 
s Intact, and will prevent all leaking. 

ery aua mode of iireparatlon or LlqueHed 
CoBmos, vol. II., No. 3, 
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After tliia brief tleacription of the process of its nianuhe- 
ture, as it has been set forth, 1 would remark that some uw 
the fused and others the granulated nitrate of aniiuouia. I 
consider the granulated preferable only from the facility 
with which you can fill the retort. After the gas ia made, it 
should stand over water from seven to ten hours before using, 
but this will do little toward insuring ahaolute purity of the 
gaa; neither wiU wasHlng it through aolutiona of iron and 
potash puri^ it perfectly. Should there be chlorine pres- 
ent (which is the poisonous element) in the ainmouia, I 
have found that no amount of washing through solutions 
will obliterate it. The ammonia should always be tested 
before using, which ia done by dissolving about a teasfKwn- 
ful in half a tumbler of dlatiyed water, and appljing a few 
crystals of the nitrate of silver. If the ammonia be pure, 
the solution will remain perfectly clear ; but ehould chlo- 
, rine be present, it will show a clouded appearance, and the 
unmonia must be discarded altogether. 

Next to pure gas, a perfect inhaler ia the most e&seutial 

object to the successful administration of nitrous oxide. It 

must be one with a tube large enough to admit the gas so 

^ely that the most nervous, as well as patieuts with weak 

lungs, can iuhale through it without exertion, and it must 

be perfectly air-tight. The majority of Inhalers are so con- 

[, structed that it is only with using great effort that patients 

can supply the lungs to their natural capacity, causing 

\, them to struggle for air, or to go to sleep with such feehngi 

I of suffocation and depression that they will drift into dreams 

[ of the most frightful character, and become almost umnaO' 

ageable in their excitement. 

3 necessary that the valves should be perfectly ail- 
tight, BO as to adiuiniater the gas free from, any atmospheric 
air, one breath of which is sufficient t^ dilute to or three of 
the gas ; and should there be a continual supply through the 
valves, it will require three times the quantity of gas, and 
L the antestheaia so produced will be of such a. nature as not 
J to render the patient utterly obUvious to the effects of the 
I operation. 

Inhalers which cover the face or any part of it are ohjec- 

^tlonable. In eases of gentlemen with beard, it <s impossible 

p give the gas without the admission of some air. In 1B> 
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Btances such as harelip, or where, from swelling or other i 
cauBe, the muscies of the jaws become bo conlraeted as to ' 
render it impOHsible to pass t]ie mouthpiece between the , 
teeth, I would recommend Dr. Barker's rubber hood, which 
18 soft and pliable, and answers admirahly in such cases, 
though not desirable for universal use. The color of the 
blood, BB shown Ihrongb the mucous membrane of the lljw, , 
is one of the principal guides to the condition of the patient 
during the inhalation of the gas ; and if they are covered 
tiom view by the hood or otherwise, we have lost that ' 
means of rendering success to the operation. 

Unlike ehlorofomi and ether, the rauBcles of the patient 
become rigidly contracted while under the influence of ni- 
trous oxide in a large number of cases, which render the 
use of props indispensable. These are made of hard wood 
of various sizes, and have strings attached to assure the pa- 
tient against the pottsiliility of swallowing them, and, are 
placed in the mouth on the side opposite from where the 
tooth is to be extracted. By their use one has a fair oppor- 
tunity to perform the operation to his entire satisfaction;, 
but without them there is danger of the patient bruising 
and possilily breaking the front teeth by biting su hard upon 
the mouthpiece, with the probability of recovering from the 
effects of the gaa before the mouth can be gotten open suffi- 
ciently wide to admit of the extraction of a tooth, or of an 
operation upon the mouth. 

Nitrous oxide must always be fteah to insure success, 
though some have recommended it after it has stood over 
water oneor two weeks, and even a month, but it is imprac- i 
ticable. 

Dr. Band, the late professor of chemistry at Jefferson 
Medical College, advocateil the use of old gas ; and to practi- 
cally demonstrate the difference, some gas was allowed to 
stand for two weeks. Dr. Thomas then invited him to test 
between that and the new. He also invited his aeeistanfa, 
Drs. Green and Smith, and tested by Inhaling with deep 
inspirations to the full capaciey of the lungs, first of the new, 
then the old, and it required five times the quantity of the 
old to producethesame effect as with the new, which proved 
quite convincing. Besides requiring an eKcessive quantity, 

e aneestheeia produced by old gas is not so complete, but 
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the jiatieut will genenilly receive some undeflned impres- 
sion of the operation, and will often complain of giddincas 
and a fulness in thehead, and a feeling generally of mal^se 
for the lialance of tlie day. With ftesh gas, sickneM ■will ' 
ne^-er occur, except with patients of verj- delicate organiza- 
tions, such as are easily disturbed by nervous CKcitenient, 
and those who are alFected by the sight of blood or the con- 
teniplntion of a wound of any kind. 

.Ill its pure state the gas may be given to almost any one, 
if judiciously administered, for Dr. Thomas has given ittoa 
large number of patients afflicted with heart disease and 
<»nsimiption, also to oases subject to epilepsy, St. Vitus' 
■dauce, persons of apoplectic tendency, and women advanced 
in pregnancy, and have never yet met with any but the 
most satisfactory results. 

Among the difficulties which may be met with as having 
ibft api>earance of danger in administering nitrous oxide, 
the most common is constriction or spasm, of the glottis or 
"swallowing the tongue." The use of the prop cannot be 
■overestimated in such cases. The jmtient becomes veiy 
dark in the face ; there is a violent exertion of the diaphragm, 
and he presents every indication of approaching asphysia, 
which by having the mouth well propped open, is %-ery 
■dily relieved by catching hold of the tongue with a dry 
lapkin and pulling it out of the mouth, and at the same 
mising the body forward. As soon as the jiatient has 
taken two or three inspirations the tension is relaxed, and 
will take place. I recall a case of this sort some 
ttme ago* in Exeter, England, where the patient died. 

Another formidable symplom of danger is when yoor 
palieut is attacked with sj-noope while iinder the indu^ice 
of the gas. Be sure the air passi^:es are o|>en by pulling the 
tongue forwan). Then, the patient being in a sitting posture, 
liriugthe head and body forward with considerable \-ioleJice, 
■which will invariably prove sutHoient. You may, liowevw, 
laeetmsee which will re(|Kire more efftctive remedies. The 
object Is first to get the bead on a level or t>elow the beftit, 
Ihe blood may flow freely to the brain. *hich is done by 
■lug the palieiii on the floor; then tJiniw wild water hy 
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the tumblerful \-iolently In the face. The moat effectual 
remedy Is to place the finger far down the throat, which 
will produoG involuntary retchinjr, and la'tlie moat efficient 
action to hrinp about restoration, after which you treat the 
patient aaany ordinary case orfainting,giviugaHttle brandy, 
and allowing him to lie on the lounge until he haa become 
strong enough to walk in the fresh air, when he will soon 
recover completely. 

In the hands of so slcilful and careful an operator as Dr. 
Thomas, no great risk attends the employment of this 
ameethetic ; but those who are less skilful and are inexperi- 
enced should reject cases of great physical exhaustion, or 
patients with a feeble or fatty heart. The distension of the 
right cavities which accompanies the disappearance of the 
radial pulse, and the general lividity of the features, may be 
attended with some degree of risk, and the danger must be 
Increased when, the muscles of the trunk and limbs h^g 
■convulsed, the pressure of the contracting muscles upon the 
veins drives the blood forcibly towards the right cavities of 
the heart, and so adds to their distension. 
PHYSIOLOGICAL ACTION OF NITROUS OXIDE 
GAS. 

The marked rcEemhlance lietween the effects produced 
by nitrous oxide and those resulting from asphyxia were i 
observed by the earher experimenters with ether ; and a 
few eminent physiologists at once expressed this opinion. 
But at the present day it is not very generally entertained. 

The following is a summary of the various facts bearing 
on the subject,— i.e., in regard to the physiological action of 
nitrous oxide :— 

It would seem that this accumulated evidence is not sufll- 
cient to show that the anjeathesia produced by the inhala- 
tion of nitrous oxide is simply asphyxia. Nitrous oxide 
gas produces in man, even when mixed with air, a feel- 
ing of exhilaration, which would indicate that it Is not 
merely a passive agent. "Dr. Evans,* of Paris, states 
that he can call to mind no word in modem medical litera- 
ture which ia used with less definiteness of meaning, and , 
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which ia more freqnently misUBeil, than this woni, nuphuxia, 
Underatttnding, however, by the word atph^jria, the etmill- 
tion which nrises from an inHufllcietit osygenation of Uw 
blood, or from the aecimiulnlioa in the hlootl of carbonlo 
aeid, he ia by no nieuna inclinwl to r^rfird such tionditione 
as identii-al with that produced by the inhalation of nitniiu 
oxide. If there is a close resemblanee betwwn thes«, be 
Btatea, there iire als^o ruarketl diflereiiees. 

Nitroften, when Inhaled, la supposed to act \i\ion Ilie ani- 
mal economy solely by the exoluelon of osygen. Xitrt^wi, 
when tJilteu into tlie lunf^s, gives rise to no feeling of exhil- 
aration, but to malaise and a sense of Impending siiffocar 
tion, and only occasions symptoniB of narcosis and inwusl- 
hllity after an interval of time L-ousiderubly greater tliiHl 
that UBiially found necessary when nitnius oxide ia ii-ed. 
In animals, after death following the iniialatiou of nitfo- 
Lgen, Dr. Evans bas genenilly found leas venous conm«4ioii, 
l-partlcularly of the portal Byeteni, than is to be obBer\-e<i after 
P death from nitroua oxide. The blood ia also lighter in 
color, anil the liver nearly normal in appearance. 

There is, however, one condition atriblngly similar to 
that observable after death t^om nitrous oxide, — f. c, the 
condition of the lungs. These oi^ns are found neither 
voluminous nor collapsed, of a light pink ov roae color, and 
generally with one or more small circular, well-defined ec- 
chymotie spots, usually on their posterior surface. These 
apote, the evc/iymoses sous pleurales of French writere, are 
considered by Brland and C'hande at peculiar to death by 
BuflTocatlou, and as distinguishing that kind of asphyxia 
from the asphyxia of drowning, hanging, and strangula- 
tion. The phenomena occasioned by the presence of car- 
bonie acid were then carefully atudieil by experituents l^ 
Dr. Evans. This gas when pure is irreapirable ; the mix- 
ture whith he employed was thirty per cent of carbonic aud 
seventy of common air. This mixture, when inhnle<t, pro- 
, ducen the peculiar eflfet'ts of carbonic acid,— loss nf poWCT 
I of motion, loss of conscious sensation, and finally deatb. 
rThe inBensibUlty is not preceded by a period of exflteiuenf, 
-h as is witnessed during the inbalaUon of ether, and 
e espeelally of nitrous oxide. Again, the after eir«<ns 
ftllowmg a pruIoiige<i inhalation of i-arhonic aci<l ureob- 
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served,— the sense of wearineas, headaclie, loss of appetite, 
nausea, I'lc. ; none of these eigiis of ncrroue disturbaace 
are commonly seen after inhalation of iiiti^ua oxide. Thla J 
is ail importaut difference, not only practically, but phy* 1 
siologically. 

After death from nitro)i;en or nitrous oxide, the lungs are j 
moderately crepitant, and the blood which escapes from an 
incision is more or less full of gas bubbles. In case of death 
produced by nitroue oxide, the bubbles will be found in the ' 
bronchial rtimiScationa mixed with niucu^, and in one or two | 
instances, Dr. Evans foimd the trachea filled with ryaty, J 
frothy fluid, bo common after drowning as to have been 
referred to by Dr. Riedell as almost pathognomonic of that J 
cause of death. The local efl'ects of nitrousoside were found i 
to be less marked than those produced by carbonic acid, I 
They both act upon the blood-corpuscles so ae to darken 
them. The lividity upon the lips, and the darkening of the \ 
mucous surfaces seen every day in the ojieraling room 1 
after administrations of nitrous oxide are the result of this 
action. The inhalation of nitrous oxide is followed by an ' 
increased exhalation of carbonic acid; so is the inhalation I 
of ether, chloroform, etc. Soon, however, according to M, i 
BuisHon, if the inhalation he continued, the exhalation of i 
carbonic acid falls below tiie normal proportion to be found 
in expired air. i 

While it is perfectly evident that nitrouaoxide has a strong 
affinity for the blood-coriiuscles, it may usurp the place of ' 
oxygen In them, and prevent for a time that combination of 
oxygen with the hiematin upon which the red color of the ' 
corpuscles is presumed to depend. Chemistrj- has not yet 
shown that it is decomposed in the blood, or exerts any. of ' 
the chemical propectics of oxygen on the constituent | 
elements of the blood. 

The conditions which obtain after the inhalation of ] 
nitrous oxide, ether, chloroform and other anastheties, are, 
specific toxical properties, which first stimulate, then narco- i 
tize, then destroy nervous action: by (a) an interference 
more or leas marked with the oxygenation of the blood, and 
the consequent imperfect accomplishment of certain ehem- 
ico-vital processes; by (6) a retention in the blood of a por- I 
tion of the usual pulmonaiy exhalations: the two latter and > 
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I BBcondary eoniiitionn always flually co-ojjeiiHing with 
[ the siiccltic actjon of the aueeHtbetic in tbe pruiUictiuu vl 
narcosia, the arrest of innervation, and in the »iLH|><;iiiiioii of 
L every fimotioiial movement for a time with a rapiit rvtoni 
I to hfalth. Latterly it has been disproved both by expeii- 
I ment and observation, i. e., the theory which for a lime 
I prevailed in the United States, "that nitrous oxide acts 
I upun the blood a«un oxygenating agent." No experiment 
I proof haa yet been furnished that nitrous oxide ie decom- 
I posed in the blood, or forma (-heniical combinations withit. 
I It enters into the blood as nitrous oxide, and as such ia elimi- 
[ Dated. It will naturally be inferred from this statement 
I that the presence of nitroua oxide in the blood is not imli- 
I eated by the appearance (exeept change of colon, as before 
I stated. This was very conclusively proven by the late Dr. 
I J. H, McQuillen, Professor of Physiology in Philadelphia 
I Dental College, which proofs are here given with the 
I 111 us t rations. 

' Dr. Thomas, of thi«dty,of theCoIton Dental Association, 
placed his whole apparatus, with a large supply of recently 
made pure nitrous oxide gas, at the disposal of Dr. McQoU* 
len and myself, and we repeated the experiments (see p. 
I7!i) in conflnnation of the facta: that the gas had no posd- 
tjve poisonous qualities; second, that the biood-enrpuscleB. 
re changed neither In form nor color under tlie micro- 
[ scope, and nitroua oxide ia only known by the change of 
color, and even this varies much in individuals, A full 
report will be found at the end of his ori^naleommunieation. 
The late Dr. McQuilien placed this communication at my 
disposal, with the t-ufa to illustrate it, and made sucii modi- 
flcatiousof it as tlmeand his mature judgment would wem 
to have (Uctated, 

ACTION OF AN^STHETICH ON THE BLOOD- 
CORPUSCLES.* 
In the October number of the Dental i'oemw, 18G8, a r^ 
I port was preaeuted of a aeries of experimente performed on 
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a number of animals, with the view of usetrtaituus 
whether the aesertiou made by Dr. B. Ward lU<;hardson, 
that nitrous uxlde, even under the moat delicate manipula- 
tion, would prove destructive to life, could be possible, i 
These experiments, wbicli clearly denioustrateil the asser- 
tion to be nufoundetl, were not performed in private, but in i 
the presence of a number nf gentlemen whoae experience- 
ill the u.se of anesthetics and whose ecientillc Iinowledge- 
made tliem competent judges. First performed before the^ 
members of the Odontogmphlc Society of Pennsylvania, 
they were repeated, after an interval cjf three weeks, on the 
aame animals, in the presence of the members of tJie Bio- 
l<^ieal and Microscopical Hection of the Academy of Natu- 
ral Sciences. 

A month subseiiuent to the lust-numed o 
these anlmalH, a rabbit, in the prcseiioe of a number of gen- 
tlemen, was placed under the influence of nitrons oxide„ 
and kept in a profound state of narcosis for one hour and 
five minutes, by alternating atmospheric air and nitroua 
oxide, removing the inhaler ever and anon for that purpose. 
'Without question the animal could have been kept in the 
same condition double or treble the time without injury tO' 
it, for in a few minutes att«r removing the anieathetie en- 
tirely, the animal was restored to consciousness, and leaped 
from the table txi the floor, and for a number of weeks after- 
this ran about my premises in a healthy and lively condition. 

On examination, no perceptible difference was observable- ,' 
in the blood-corpuscles under the microscope, even after 
this lengthened exposure to the ancesthetic, when compared 
with the blond of another rabbit, which was not under its, 
influence. This result induced me to examine into the- 
statements made by Dr. Sansoui relative to the action o£ .1 
unawthetlcs on the blood-corpuscles, in his highly interest- 
ing and able work on chloroform.* 

Prior to giving a description of my experiments In this- | 
direction, it may be proper to briefly refer to the prevalent; 
theories on the physiological action of aniesthetics ; also to 
the experiments performed and conclusions arrived at by 

•rtilorofocm, ItsactlouB anil iuimlnlstratliin». By Arthur Ernest 
Buiaom, M.B., London. Llnilsay &■ IJlaklBtDu, FhUncIctpliIu, 



|, BMiaom. M.B 



ARTIFICIAL AN-E8THEalA. 

The view generally entertained is that finrt 
suggtsted by Fiourens, that these agents act directly upon 
the iier\-e oentrea, producing regular and progressive iriodi- 
licationa in the functions of the brain and spinal axis, flrst 
affecting the cerelaral hemisphere, then the power of eo-o^ 
dinatiou in the cerebullum, then the cfiiiduetion of seusa- 
' tion and motion in the spinal chord, and lastly, if the agent 
Is pushed HO far as to decidedly impress the medulla oblon- 
I g&t», suapenaion of respinitlon and circulation. 

Dr. John Snow, regarding thia theory aa erroneous, and 
^ Tecognizing ether, chloroform, and other antesthetica aa 
I Bon-aupporters of combustion, advanced the theory that 
these agents, interfering with the introduction of osygen 
If into tlie system, induced their effect by the suspension of 
I oxygenation. He tlierefore asserted that "narcotism i» 
I BUHpended oxygenation." This view ia embraced and 
1 Btrongiy advocated by Dr. B. W. Richardaon, and in Eng- 
lil&nd apparently in being very generally adopted by writers 
I on this subject. Dr. KJdd ia, however, a prominent excep- 

Dr. Bansom, accepting this theory, and knowing that 
L nitrous oxide la not only an anesthetic, hut a supporter of 
' combustion, recogni/.ed the necessity of preaentlng some- 
thing more conclusive iu the support of the view than had 
heretofore been ofFered. He therefor^, in a paper read befcre 
the Royal Medical and Chimrgical Society, in 1861, as the 
lult of certain experiments performed on the hlood-cor- 
1 puscles of niun and animals out of the body, attributed the 
I Influence exerted by anaesthetics on the nei-yous system to 
their acting directly upon the blood- corpuscles, by modify- 
ing their form and integrity, and indirectly upon the nerv- 
ous eyateiu through thia altered condition of the blood, by 
interfering with its oxygenation. In this work he describes 
a series of six experimenta. Placing on glass slides, under 
a quarter-Inch object glaasi, human and frog's blood, tmd 
subjecting them to the direct contact of alcohol, ether, and 
chloroform, which resulted quickly in the disintegration of 
the blood-corpuscles, leaving nothing but their nude! and 
I debris of the walla of the corpuscles. From these experi- 
I tneuts on blood out of the body, he states in the work ns- 
^ftrred to: — " The effect, therefore, of these agents upon tlw 
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blood is solution— di-etruct ion, Al first there is a change 
induced in the ceil itself, and ii]K]n ttie nueieuH in the case 
oF frog's blood. The globiiline of the blood in acted upoa 
m tt were by a eau»tie. Finally the blood-cnrjinwle is 
destroyed and the coloring matter set free." . , . Froni the 
foregoing fact** and other conci derations, tht- iiiidior eoii- 
siders that certain concinsions in regard to the action of au- 
iesthetiCB are warrantable, AnEeBthetics are agents which, 
when absorbed into the circulation , exert an influence upou 
the blood. They are shown to have the power of altering 
itephi/sical character and phf/ak-al propertiee. By an action 
upon its constituent (pmteinous) elements, tbey tend to 
alter and by a profounder action to destroy its organic 
molecules. ItB physical perfection being interfered with, 
its function is lield in abeyance ; the changes which con- 
tribute to constitute perfect life are retarded. Narcosis eii- 
Buee, and in due, not to tlie influence of a circulating poison, ■ 
but to the influence of an altered blood. Farther on, ha 
adds: "NarcotiBna (or, to speaic more particularly, chioro-. 
form narcotism) is due not to a special poison that ' mounta 
.up to the brain,' but to an altered blood. Then ' narcottem 
is a suspendetl oxygenation.' Wliatever produces, to a cer- 
tain extent, inauflicient aeration of the blood, produces 
nareosis; and whatever produces narcosis, produces, by 
flonae means or other, Imperfect aeration of the blood." 

In drawing these conclusions, of an altered condition of ' 
the blood, tyoni appearances presented by the blood out of i 
the bod//, Dr. Ransom evidently leaves it to be inferred that 
somewhat if not exactly analogous results are produced on 
the corpuscles in the body, when human beings or animals 
are under the influence of ancesthetics by inhalation. After 
a patient, oft repeated series of experiments performed by 
me during the past three months, not only on blood out of 
the body, but also in cases in which himian beings and 
animals have been placed under the influence of ellier, ■ , 
chlorofonn, and nitrous oxide, and the blood drawn from j 
them jjKor to and qfter the administration of these agents 
has been carefully examined and compared, the resulis oi)- 
tained compel me to take very decided exceptions to such 
conclusions being justifiable in the premises, 

JFb '»t Series. — The experiments were as follows: — In my 
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iiiiitioiis of the blood of n 
Fig. li;. 




FroE'f 



blood plnt-ed upon 



form, i 



laii and animals, when, ether 
.nd chloroform were brought 
in direct contact with it out 
of the body, under a fifth ob- 
jective, the discharge of the 
nuclei and the disintegration 
of the oorpusclea have invaria- 
bly occurred, and in tlie frog 
leaving a result similar to that 
which ia presented in the ao- 
coiiipanying drawing (Fig. 12) 
from one of my speeimenB, 
wherein it will be observed 
that the field is ocoupied by 
the nuclei, dGhris of disin- 
]iiEhi tegrated globuline and corpus- 
it contact Willi it. ^j^^ jij ^■^,■^^l^ tbe change of 

He, ^d other characteriatiea are most atrildng. 

Second Series.— On placing, however, two glass slides con- 
taining ftog's blood over watch-crystals, one holding chlo- 
roform and the other ether, and covering them with glaas 
finger-bowls for lialf an hour, thus exposing one to an 
atmosphere of ether, and the other of chloroform, I found, 
on removing the bowls, and permittuig the bloody sides Ol 
the slides to remain downward, until all the ether and 
chloroform had evaporated, that no disin titration or marked 
change in the form of the corpuscles was observable under 
the microBcope, on comparing them with the blood of a frog 
unaffected by an anEesthetic. ThiB forcibly rtenionatrate* 
the difference between exposure to direct contficl and the 
vapor of chloroform or ether, even out of the body. 

ITiird Series. — Over and again in the presence of a num- 
ber of gentlemen I have placed frogs under the influence 
of ether, chloroform, and nitrous oxide, and examined their 
blood-eorpuacles immediately after without finding any di»- 
Integration or change in the form of the corpuscle. In one 
instance, a frog was so completely narcotized by chlorofonn 
,t it died : the thorax of the animal was opened, the Inngs 

t out, and the blood obtained directly from that organ, 
I here, where, if the Inference of an altered blood 

W0OiTe«t,thereahould liave been discliarge of nuclei, di*- 
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Coipusules from the lunge of a 
frog which died under Lbe In- 
flaence of chloroform. 



integtation, or marfted change 
in the form of the corpuscle, 
nothing of the kind was 
evident, aa will be seen bj- 
the accompanying llluetra- 
tion, drawn from the slide on 
which the blood was placed, 
(Fig. 13.) As akeady intima- 
ted, the expeiimenta in this 
direction have been prosecuted 
on every available occasion 
within the past few months; 
and I have not conflneil my- 
self to frogs, but, in the coi 
of vU'isectiona on a large u 
ber of animals [rabbits, dogs, cat*, and pigeons], to illustrate 
my course of lectures on physiology this winter, when these 
animals have been placed under the influence of ether or 
chloroform, their blood has been examined and no change 
in the form of the corpuscle has been evident. 

Fourth Series. — The examination of the blood of a number 
of human beings, drawn prior to and after having been 
under the influence of ether, chloroform, or nitrous oxide, 
haa yielded similar results, as 
will be evident from the ac- 
companying iUustration of the 
blood, obtained from a patient 
{Fig. 14) while under the in- 
fluence of clilorofonu. Any 
one accustomed 1» microscop- 
ical examinations will recog- 
nize the normal characters of ' 
the corpuscles, so far as it is 
possible to present them in a 
woodcut. 

In coficlusion, although it 
is not my intention in this 
comnnuuication to engage in 
an extended inquiry relative to how anesthetics produced 
their effects, it seems to me that the above experiments 
dem onstrate that we are not warranted in denying that 
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these agents act directly upon the nerve centres. All the 
pheniiinena, indeed, attendant upon their administration, 
the gradual exaltation of the cerebml functions followed by 
the pr<^resslve impairment and temporary HUspension of 
the special seasts, the losHof eo-ordinatlonon thepart oftJie 
cerebellum, and «*hen the agent is pushed too for, tlie arrest 
of respiration and eiri-ulation through the decided impres- 
sion made upon the medulla oblougata, seem to favor thia 
hypothesis, in contradistinction to the theory that auiei^the- 
sia is due to suspension of oxygenation. 

Experimentawith Nilvoiw Oxidehy (he, laie Doclor SlriiiiU- 
leti, and Doctom Thoman and TitiiibuU, December, IST7, — A 
large-sized frog was placed under a glB»8 jar holding five 
ijuartsof pure nitrous oxide, and kept there sixteen minutes. 
With the exception of some change in the color of the «kin, 
tjiere way no apparent impression made tlicflrst five miimtes, 
an he jumped about when the Jar was moved in the pneumatic 
trough. After that he assunied the position of sitting on the 
bottom of the Jar, and maintained it until removed from the 
Jar, when he was found in a aemi-turpid state with the eyes 
wide open. On touching the eyes gently, the lids elosi'd, ami 
then opened immediately ; the \t^ was retracted on pricking 
it with a pin. Two niinutea after removal from the j:ir, he 
moved slowly about the floor, and ten minutes later hopped 
from a table on to the fliwr. After remaining out for tlurty- 
(ive minutes, he was again placed under the Jar, in a freuli 
xupply of gas, and kept there for thirty minutes; <j 
removed he presented the same Beml-torpid condition, t 
recovered from It in two minut«s. In twenty minutes l| 
was a third time placed in fresh nitrous oxide, and reiiiBlaf 
there fifteen minutes, with the same results aa the prevloi 
trials; the confinement for one hour, in all, to theinQuen 
of nitrous oxide not having made any marked impreMlci 
on him. Examined under one-fifth objective and I 
piece, the blood-corpuscle presented no diaintc^rutivc dla- 
ehai^e of nH(Iei, or change of form. 

A small-sized rabbit was kept under nitiiHis oxide for two 
minutes, and in one minute after was completely restored 
to consciousness. He was then kept under the %m for five 
minutes consecutively, and recovered in one and a half miu- 
Utee. After this, for twenty minutes otf and on, theanlnud 
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^ras under the influence of tlie gut*. In three minutes after 
removal fWini it lie was ruiiulii^ around tlie room as thougti 
notliiiig had oceurivd. The biood examinwl under the 
mleroacope gave no e%'idence of disintegration of tlie blood- 
oorpuselea. 

To test the quality of the gas used, Doctors McQuillen, 
Thomas, and Turnbull inhaled it, and each one was com- 
pletely under its anteathetic influence. 

If we assume that the influence of auieethetics is depend- 
ent nut njwn a direct action on the ner\-e centres, but upon 
an altered eondition of the blood and the Busi)ension of oxy- 
genation, we must a)]ply the same principle to all difElisible 
stimulants. 

It will be noticed tiiat it was in 1808 Dr. McQuiUen pub- 
lished his experiments upon nitrous oxide. On the 7tb of 
December, ISUi), Dr. Jeunnel rend a paper* before the French 
Academy of Medicine, on the protoxide of nitrogen or ni- 
trous oxide aa an an»sthetie agent. He states that there is 
no record of a fatal case from the use of the drug, notwith- 
standing its frequent application. He reported a number 
of careful personal experimenls. He dwells at some length 
upon the rapidity with which the effects of this drug pass 
away, followed by the proper exercise of the natural func- 
tions, and concludes that his own and M. Lhnouzin'a ex- 
perimentH authorize the presumption that this gas is an 
antesthetle much less dangerous than ether or chloroform. 

In August, iS70, Dr. Robert Amory published a number 
of exj}eriments on man and auimulsf to show the physi- 
ological action of nitrous oxide, He commences his experi- 
ments with this proposition ;^ 

"I have not, as yet, been able to find how the peculiar 
effects of this so-called aniesthetic agent are explained ; nor 
haa any one directly stated that the action may be explained 
by an accuniulatlMi. of carbonic acid ii; thehlood. A direct 
proof of this supposition it would he a dlfHcult matter to 
give. An approximate idea I have attempted to show by a 
few experiments." 

After making hi^ experiments, which he gives in a Cable 
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at page 13 (see pamphlet), he obaervea:— "Now if we ex- 
amine tbia table carefully, we should merely compare the 
figures in the laet column with each other, as also the effects 
produced by this agent upon the same animal. If we do ao, 
we shall find that the gaa diminishes the amount of earbonic 
acid cshaled by almost one-half. This, then, would lead us 
to suppose that the efl'ects produced by inhaling this gas 
may be due to the accumulation of carbonic acid in the 
blood; but a plausible espianation is that the oxygenation 
of the blood ia prevented, and carbonic acid, the result of 
combustion, is withheld; the effects are by no means eo 
rapid as when the agent is inhaled. Again, I do not quit* 
accept a theory which supposes that an accumulation of 
carbonic acid in the blood will cause asphyxia and death in 
twenty minutes." At page 18 there is a paragraph which 
strongly corroborates Dr. McQ,uilIen's experiments. "Two 
or three times it has happened to me, when I had thought 
an animal dead froni asphyxia, after the inhalation of this 
gas, to be surprised by voluntary respiration recurring after 
I bad reniove<i the muzzle. In fact, I have now two dogs 
alive who have not respired for one whole mitiiite several 
times when undergoing an experiment. Never has an ani- 
mal died unerpcutedlij , and it was always very difficult for 
me to cause a^hyxia, if the smallest modicum of air paesed 
into the lungs." 

At page 29 the author finally states: — " Having proceeded 
thus far in my writing, I came across, accidentally, a lecture 
of Professor Oeorge Johnson, in the number of the Mtdical 
Times and Goseffe for April ;i, l8liD. I was exceedingly sur- 
prised to see a confirmation of his theory in regard to the 
ansstbetlc action of nitrous oside. What he had arrived 
at by careful reasoning, I have been able to obtain by actual 
experiment. For example, he says ;— 

'Nitrous oxide is a rapidly-acting anesthetic, causing 
complete unconsciousness in less than a minute. At a high 
temperature it is an oxidizing agent, but at the temperature 
of the body it gives up no oxygen, but is exhaled again 
unchanged. When inhaled in place of atmospheric air. it 
&pidly replaces the oxygen of the blood, and, this being 
done, the ftmetions of the brain are completely suspended, 
and there is a slate of profound coma, whifh ijuickly p»f«es 
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off when air is again allowed to enter the lunt^s. . . 
is no reason* to conclude that the iohalntion of either nitrous 
oxide or nitrogen cauees an accumulation of carbonic acid 
In the blood.' Before this, he saye:— 'To produce OKidation 
of the brain, there must be (1) a free current of blood through 
the capillaries of the brain ; (2) the blood must be duly 
aerated or oxygenized; (3) the blood must be unmixed with 
any material which prevents or impedes the giving up of 
oxygen from the blood to tissues.' " 

Then our author and experinienter says : — 

" If we accept these three rules for the presi.'r\'atiouof the . 
nerve functlona, of course, if one be wanting, the nerve ] 
functions are suspended. Now the experiments XIV, XV, 
and XVT, taken In connection with the accompanying 
sphygmographic traces (which are given), show an increase 
of capillary tension, with, as we should suppose, Increased 
arterial pulsations, hut finally arrest of capillary pulsation 
in the hrain. At this stage antesthesia occurs. When the 
pulsation recommences and the tension falls, consciousneaH 
sets in. This effect, then, is a violation of Rule I. Again, 
the blood having no oxygen to give up in the" capillary sya- . 
teni, there is a violation of Rule 3." 

"We do not think either Dr. Johnson or Dr. Amory has 
proven his propositions by facts ; the one resorts to theory 
alone, and the other to supposition after experiments, by 
supposing an increased number of arterial pulsations, which 
is not proven, as the pulse before Inhalation Is increased in 
frequency hy the nervous excitement, and always decreases 
when the patient has begun to inhale the nitrous oxide. 
This fact has been recently proven by a large number of 
experiments. 

We are fully convinced by experiments on animals and 
man that when death occurs, it is the result of syncope, 
caused by a oapillary stasis of the blood, and the true anes- 
thetic action was discovered hy Flourens that nitrous oxide 
acts directly upon the nerve centres, producing regular and 
prt^ressive modifications in the functions of (he brain and 
spinal axis, first afi^ctiug the cerebral hemisphere,, then the 
cerehelluni, and lastly, medulla oblongata, with suspension 
of respiration and circulation. 

• vide ospcriinpntB Nob. I, IV, etc 



MODE 0¥ ACTIOK OF ANJEriTHETICS. 
We liave already given our owu results and those of 
others as-to how iiuipstlietica act under the several agents, 
viz. — ether, chloroform, nitrous oside gas, and chloraL 
Their true action is still a subject nf dispute, and I itvail 
Jiiyself of the recent,! nvestlgations nf Dr. C. Blnz, of Bonn, 
and of Heinrlch Rahke, to further illustrate this comples 
suhject. Bin?, concludes an article on the official aleeivpro- 
dueing suiisianccs in tiie ArcMffur Expa-imenfa!e, I'lt/h u. 
I'/iaritt., liy saying that these ttgenta poaaesa the power of 
producing n kind of eoagulatlun on the Bubatanee of the 
cerebral cortex, whilst other ajjeuts, though uearly allied to 
the former in chemical com position, do not possess this 
power. Morphia, chloral, ether, and chloroform posaese, 
these latter maintain, a strong affinity for the substance of 
the cortex of the brain in man ; and when they are intro- 
duced Into the blood, they enter into combination with tlie 
cereljral substance, opposing or Impeding tlie disintegration 
of the living substance, and thus rendering it unfit to die- 
chai'ge tlic ftmctions required of it in tlie living state. In a 
paper on the, subject in the Cenfratblalt, Aug. 25th, 1877, 
Heinricli Ranke* observes that protracted study of the 
effects of the aneesthetics has led liim to very Hiniilur con- 
clusions in 1867, He has found that the action of rhloro- 
fonii. ether, and amylene on fro^ first produces a condition 
in which, just as in poisouuig by curare, no contraction can 
be induced in muscle by any kind of irritation op])lied to 
the motor nerves, though the muHCular tissue itself reacts to 
direct stimulation, and the current in the nerve remains 
constant both in force and direction. In a later stage of Uie 
aniestiiesia, the uiuscular tissue Itself ceases t« res^iond In 
tlie most powerful induction currents, though its proper 
electro-mot^r force remains nnweakened: and lastly, at a 
still more advanced stage, the whole muscular tissue of the 
body passes into a cmidition of rigor. He lias further found 
that a solution either of albumen from the brain or of tay<h 
Bin from muscle in very weak salt and water is precipilat«d 
by the vapor of the three above-named antestlietics, and 
that their [Hiwer of pri>dueing muscle rigor in the case of 
muscle depends on the coagulation of the myosin. 
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AililUioiial exiieriiiieute have lati-ly been iutstUuttd by 
Ranke, which (lenioDstrated that not only chloroform and 
chloral liydratc, when injected into the arteries, canaed 
rapid stifTening of the muscles, but that the same iniluence 
was exerted by efher, ami/l-enr, bromofoi-Tti, and bromolii/- 
■draie; whilst when tannin, eupric Hulpbate, mercury chlo- 
ride, ferric aulpliiite, oraplritsof wine were injected, though 
strong fibrillar contractions occurred, and coagulation of 
the blood followed iiy death, in no instance was rigor pro- 
duced. Idoforiu indeed appears to form an exception to tlie 
conclusion thattlierigorproduciugactionof tlie aneesthetics 
is flomething poculiarto them, for it is not k:iowB to poasesa 
ansBsthetic properties. If Injected in solution in ether, 
rigor is immediately produced, but ether has itself a stiffen- ' 
Ing action on muscle. Nevertheless, Kanke thinks he can 
disthiguiHh between the action of the idoforin, wtiich is im- 
mediate and tense, and that of tlie ether, whicli comee on 
later and is less powerful ; and he attributes the failure of 
the idoform to act as an anaesthetic to it« insolubility nierelj', 
which, as it were, maaks its proper action. Ranke was un- 
able to And that solutions of morphia were able to exert 
unycoagulatinginfluence on muscle, eitherwithin or without 
the vessels. It nniy be aaked what relation does the action 
of theae agents on the niiL'jcle bear to the process of annts- 
thesia, and in reply Kanke observes that anesthetization 
obviously cannot depend on such a complete coagulation a.^ 
admits of no further change, since the effects produced by 
anseathctic aj^nts are but transitory. But it is very con> 
ceivable that an action whichin its final stages leads to co- 
agulation of albumen, may, in its earlier stages, render, toa 
certain extent, fixed and immovable the albuminous mole- 
cules in the ganglion cells of the brain, and afterwards in i 
nerve and muscle ; the effect passing ofl" with the removal 
of the cause. 

This same hypothesis was maintained by the latc'Claude 
Bernard on similar grounds, several years prior to the pulr J 
licatlon of even that of H. Ranke, The editor of the Lan- '' 
ceC adds: "It would have been exceedingly interesting if 
the view of Blnz, to the effect that morphia acts also as a 
coagulating ftgent ujion the gangUon cells could be corrob- 
^or^ed ; since, if such were the case, it would tend to show 




A commlttfeappoiuted by the British Medical ABSociation 
reportH as follows, In the BrUhh Medical Jowtuil of Jan- 
uary 4th, 1873:— 

With reference tn the pbyBlologlcal action of auwslhetics, 
our attention has iiteii mainly ocfupied with three inquiries, 
viz. r — lat. The changes, if any, produced in the gascH of the 
blood ; 2d. The chanReH effected in the gasea of respiration ; 
and 3(1. The etfecte of aneesthetics on nervous ixinduction, 
and on mental phenomena, as observed on man. Alt of 
these experiments have been of a very laborious character, 
involvingthenseof complicated apparatus, and the methods 
employed can yield satisfactory results only afttr consider- 
able practice, 

FirKt. The effect on the f/aaes of the blood.— The hlood 
was collected by means of a graduated tube filled witli mer- 
cury and provided with a glass stopj-ooek at each end. The 
upper end was placed in communication with the aorta or 
the Inferior vena cava of a rabbit (lramediat«ly after it had 
i}een deeply antesthetlzetl), by means of a canula, and by 
opening the stop-cocks, the blood flowed In at the upper end, 
replacing the mercury which escaped at the lower extremity 
of the tube. It was thus possible to mix the blood without 
any Admixture of air. The small portion of the tube above 
the stop-cock was tht'u washed, and filled with a biiiled 
solution of salt, and attached by nn India rubber tube to the 
tube entering the receiver of a Pfliiger's air pump. The 
lower end of the tube contJiining the blood was then inserted 
in mercurj-. On opening the stop-cock of the receiver and 
those of the tube containing the blood, the mercury in the 
vessel below displaced the blood, which flowed into the 
enhausted receiver, frothing and evolving gas. The gas 
was collected in the usual manner, and carbonic acid and 
oxygen were successively estimated by known methods. 
Some ttoiled solution of tartaric acid was then allowed lo 
enter the receiver, and displaced a further quantity of ear- 
Iwule acid, which was in turn collected and estimated. A 
Biillli'leKl number of esi>erimenls have not as yet been made 
lo penult of );i^'ing results, 

" Jhe rffrcl on a,r <i!r f-'<r<((Aet/.— The pases of r«- 



piratioQ were analyzed as follows:— The animal was placed 
in a tin box with glasi sides, provided with a lid of thick 
brass plating above, fitting over a st^uare hok-, and secured 
Ughtly by means of a washer of India rubber, and eight 
atrong screw nuts. Very great difficulty was esporiea<^d 
in procuring an air-tight joint, but the above means proved 
the best. Air, deprived of carbonic acid by paseing tlirougb 
potash solution, and then dried over sulphuric acid, entered 
the box by means of a tube at one side, and drawn off at 
the other through a tube flUed with calcium chloride, and 
then passed through a set of bulbs filled with a solution of 
caustic potash. The increase of weight of the bulbs in a 
I given time gave the amount of carbonic acid ex|>el!ed. An 
I attempt was also made to estimate oxygen by passing the 
[ air, afl«r absorption of carbonic acid, over a strong solution 
of ammonia ; enough of that gaa is carried over to insure the 
combination of all the free osygen with the hydrogen of the 
ammonia, when the mixture was passed over red hot cop- 
per. Caustic baryta was used to absorb the water formed. 
The residue consists of a mixture of baryta and nitrogen, 
and after removal of the ammonia by sulphuric acid, the 
remaining nitrogen is so pure that it does not tarnish melted 
BOdium when a stream is directed against it. 

The amount of carbonic acid accordingly is given by in- 
crease of weight in the (wtash bulba, and that of the oxygen 
by increase of weight of the tube filled with caustic baryta, 
after multiplication- by eight and division by nine, to re- 
duce water to oxygen,— for water contains eight-ninths of its 
weight of oxygen . 

After ascertaining the normal amount of carbonic acid 
exhaled and of oxygen absorbed hy an animal in a 
given time, it was removed from the box, auiesthetized, 
again placed in the box, and the gases of respiration estima- 
ted. Without giving detailed results (which should have 
heen done) it may be stated that the effect of antesthesia 
with chloroform is to increase the amoimt of carbonic acid 
exhaled within a given time. 

Third. Effects on Nervoue Phenomena.— Several curious 
fiicts have been elicited with r^ard to the effects of small 
doses of chloroform and ether on the rapidity of u 
and mental processes. By a refineii method of experiment- 
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jiig Willi Regnatt's chronograpli, it waa oacert^iiieil that a 
few respirations of air containing chloroform or ether pro- 
(iuced reniarkakle retardation in the time of signalling imek 
that a visihie impression had heen perceiveil, although the 
person operated upon was quite uiioonsclouB of any aucli 
delay. These espenmeuts are interesting chiefly from a 
pBy-chologiciil point of view. 

Investigations upon the protoxide of nitrogen* hy Dra. 
Jolyet and T. IJlaiiche, which appeared in the Archives 
dr Phijoiologir, for July, of the same year; — 

"lu view of the conflicting opinions regarding the phy- 
siological efl'ects of nitrous oxide gas, none of whicli can 
ot the preseut time be conHidered as estal.'liahed, Messrs. 
Jolyet and Blanche iiave recently inatitiited a seriea of 
experiments to (leternilne with precision tlie following 
questions: — 

" a. Can the protoxide of nitrogen he regarded as a sup- 
porter of i-espiration? 

" b. Has it anaesthetic or other qiiaUtiea capable of being 
utilized In m.edlcine? 

" c. Is the protoxide of nitrogen a respirable gas for plants 
and animals? 

"Plants. — We endeavored first to determine whether grain, 
would germinate in a medium of pure protoxide of nitrogen, 
and, if germination had already commenced, whether It 
would continue under these conditions. From the experi- 
mciita of Sausaure It is known tiiat IJie gennination and 
development of plants are impossible in a medium contain- 
ing no oxygen; seeds never sprouting in nitrogen, liydro- 
geii, carbonic acid, etc. We then came to consider whether 
nitrous oxide — a gas unstable and rich in oxygen — would 
lie able by that oxygen to support the respiration of plants. 
We therefore placed seeds of cress and barley u]>on a damp 
letter-paper in an atmosphere of pure protoxide of nitrogen. 
At the end of nine days in one experiment, and five days 

• PhiladHlpliln MfcIIbbI TimeE of September Z7tl], 1S73, tniiisluted by . 
Dr. Frank WooUljury. 

Note.— In republishing tills ortlde Bt this tliiie, It is to satisfy a 
desire on my psrt to witbholil no experlmenls that will tbrow light 
uprju the action of Ihia Important agent, &ltlioUgb not aiSTiie\/ig with 
tbe concliulonB herein expressed. 
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in aaotlier, th(! Kectla had not even couimeuced to sprout ; 
while other sicds, under tlie same conditions, but in ordi- 
nary atmospheric air, entered into complete germination 
an soon as the tblrd day. Perudttfnfi then a small portion 
of air to enter the receiver where the seeds had not sprouted, 
we s^ttw, in both cases, germination produced in two or three 
dajs. 

"In other experiineuts we have plared seeds in the act of 
sprouting in pure nitrous oxide; the developnient wa* 
arrested, and at'^in resumed when a portion of air was 
allowed to enter the receiver. We have proved further that 
in protoxide of nitrogen plants do not exhale carlioiiie 
acid. 

"From these different experimenlK we believe that we may 
conclude tliat the oxygen of the protoxide of nitrogen can- 
not be utilised by plants for respiration ; and if the contrary 
bas been ai^serteil, it is because the gas experimented upon, 
not being perfectly pure, contained a small (juantity of 
oxygen, and we know that a very small quantity of oxygen 
only Ib needed for the commencement of germiuation. 

"AnimcUe. — Frogs were placed, for comparison, in receivers 
containing respectively pure protoxide of nitrogen, carbonic 
acid, carbonic oxide hydrogen, and nitrogen. While those 
plunged in hydrogen, nitrogen, and carbonic oxide only 
expired after two or three hours' stay in these gases, exhib- 
iting at the termination stupor and drowsiness [an Jean 
Muller had already^ proved), those placed in carbonic acid 
were seined at ouce, and dietl quickly. The frogs placed in 
the nitrous oxide succunibed at the end of two hours' ex- 
posure to the gas. 

"We placed a sparrow under ajar containing tweuty-five 
litres of protoxide of nitrogen, where death took plaee at the- 
end of thirty seoonds. One placed for comparison in a jar 
containing hydrogen, died in the same time. 

"A guinea-pig Inspiring pure nitrous oxide by the trachea 
died in two and ahalfniinutes. 

"In the same way a rabbit died suddenly at the end of two 
minutes and twenty-four seconds of respiration of pure 
nitrous oxide. 

" From these experiments, and others which we will not 
here recall, we are compelled to say that chemical ly-plire 
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protoxide of nitrogen OHiinot support respiration in animals 
or plants. We nifty, therefore, here repeat the remark rnade 
above, that If certain authors have believed themselves able 
to demonstrate that this gas is one which can support respir- 
ation, It is because they experimented with impure tiitrous 
oxide, conttdning a quantity more or less great of nxygen, 
according to the time more or leas long that the nnimals 
lived in the gaseous compound. 

"6. Does the jirotoside of nitrogen possess any apeeifie 
properties? 

" If pure nitrous oxide is not able to support respiration in 
plants and animals, is It a gas inert, like bydrogen or 
nitrogen? Or, on the contrary, being very soluble (water 
dissolving four-fifths of its volume), will it enter into the 
circulation by the way of absorption, and dissolving in a 
greater or larger amount of blood, be carri»I to the nervou* 
centres, there to produce peculiar etTects, stupor, aniiesthe- 

" With this in view we have studied the phenomena pre- 
sented when animals are made to breathe pure nitrous ox- 
ide, or an artificial atmosphere of pure protoxide of nitro- 
gen and oxygen. 

" Frogs placed in pure protoxide of nitrogen exhibit the 
following phenomena : After three or four minutes, mora 
or less marked diminution in the respiratory movements of 
the throat and sides, soon followed by stupor and drowsi- 
ness, from which he rouses himself at Intervals more or leas 
prolonged. The animal spontaneously, or following excitar 
tlon, makes a few respirations, and if placed on his back 
regains his natural position, and soon resumes his former 
stupor. In this condition the frog remains perfectly sensi- 
ble to pinching of his toes, sensibility which can be proved 
after the expiration of forty-five minutes in the gas. 

''A guinea-pig was made to breathe, by the trachea, from 
a bag containing eight litres of pure nitrous oxide. Thtrt^* 
Ave seconds after, the animal was perfectly senMble i 
pinching of his paws. After forty-five seconds respimtli 
was labored, but sensibility remained intact. On allowing 
the animal to breathe air freely, he revived in a few seconds. 

" Half an hour later the same animal was again made to 
breathe the pure nitrous oxide gas. Alter one minute and 
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forty-five seconds, sensibility was still presei-ved ; after two 
minutes and twenty aeconds it vraa extinguished ; and death 
supervened in two minutes and thirty seconds from the time 
the experiment was tommenced, 

"A rabbit was made to respire pure protoxide of nitrogen. 
After one minute and forty-five Heconds the animal struggled 
and showed signs of asphyxia, but sensibility was proved to 
resist. On withdrawing the nitrous oxide aud allowing him 
to breathe the air the ftoimal rapidly recovered. 

"In another experiment upon the rabbit, sensibility ex- 
isted even aflertwo minutes and twenty-four eeeonds; at 
this moment the respiration terminated abruptly, but we 
were able to restore the animal to life after some moments < 
of Artificial respiration. 

" The preceding experiments show that pure protoxide of 
nitrogen produces asphyxia with ail its signs. Having no- 
ticed that amesthesia occurred at the moment the animal's 
arterial blood tiecame black (and knowing that when nui- 
nialaare subjected to asphyxia ancestliesia takes place as 
soou as the arterial blood only contains two or three per 
cent, of oxygen], in order not to attribute to nitrous oxide 
the concomitant anEesthesia, which may be attributed to 
pure and sijapte asphyxia, we have made the following ex- 
periments. 

" We added protoxide of nitrogen and oxygen in different 
proportions, so that the mixed gases contained eighteen to 
twenty-one per cent, of nitrous oxide. In this way the 
animal bad at his disposal a quantity of oxygen almost 
equal to that existing in atmospheric air, while at the same 
time the combination was sufficiently rich in nitrous oxide 
to produce its specific efTeots, if it really possessed any. 

" Frogs remaining twenty-four hours in a mixture of four- 
fifths protoxide of nitrogen and one-fifth oxygen did not 
present a single appreciable phenomenon ; sensibility when 
the toes were pinched was very evident. 

" Two other frogs, after remaining five days in a receiver 
containing tiiree hundred cubic centimetres of oxygen to , 
sixty per cent, and one litre of pure nitrous oxide, did not 
showat theend of this time either stupefaction or aniesthesia. 

"At twenty minutes past Ave o'clock we placed two spar- 
rows for comparison, the one under a bell jar containing 
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air, the other under a. similar jar (HintainiiiK oxygt-u anJ 
nitrous oxide in proportion of the gauges of the atmosphere. 

"Seven o'clock. — There was name trouble ill respiration 
noticed equally in both liirds. 

" Half past seven. — We left the sparrows panting, puffed 
out, and both alike. 

" Nine o'clock,— We found the birds dead. 

"On making an analysis of the air remaining in the jars, 
we found in the one containinj; air: — 

"In the one containing nitrous oxide and oxygen : — 

Carbonic acid 12perceiiU 

Oiygen 5.8 " " 

"At twenty minutes to three, p.m., we put a sparrow inta 
a mixture of four litres of nitrous oxide and six hundred 
cubic centimetres of oxygen. At half past three, p. m,, the- 
same ; no change in the appearance of the bird. 

" Four o'clock, p. m. — He commenced to pant. Wethen 
collected the gas in the jar, which gave 9.2 per cent, of car 
bonic acid on analypis. The bird rapidly recovered. 

"At quarter to seven, p. m., we placed a sparrow under a 
two-litre receiver, containing nitrogen and nitrous oxide in 
the proportion of eighteen to eighty-two pier cent. The bird 
remained quiet until quarter to eight, p.m., when his respi- 
ration became labored. When seen at nine, p. ni., he was 
panting, and death took place at quarter past nine, p. m. 
The analysis of the gas in the jar gave twelve per cent. 
of carbonic acid and three per cent, of oxygen. 

"A small dog was made to breathe a mixture of protoxide 
of nitrogen and oxygen in the proportion of atmiispherio 
air. By means of a caoutchouc muzzle and the valves of 
MuUer, he only inspired the gas confined in the hag, the 
expiratjona Koing outside, so that there could he no i-oinpli- 
cation from asphyxia by the carbonic acid. The animal 
breathed this mixture for twenty-two minutes, during all of 
which time he remaliieil iiiBensible without stupor or drow- 
sinese; galvanizution of his sciatic ncr\-e by a feeble current 
produced pain, and when he was culled he gave signs of 
attention. 
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" These ■experimeiitB sliow, therefore, that aiiiiualw are able 
to breathe aa artificial atmoapliere containing eighteei 
twenty per cent, of oxygen and sixty to eighty per cent, nf 
nitrous oxide, during a time suttleiently long, without show- 
ing any manifest phenomena, and, above all, without ex- 
hibiting auEesthesia. 

" Ab the protoxide of nitrogen is verj" soluble in water, 
which dissolves four-flfths of its volume, it was of Interest J 
to discover what quantity of it was in solution in the blood , 
of those animals which breathed the artificial atmospher 
and nevertheless showeti no diminished sensibility, for ] 
comparison with that in the blood of animals breathing 
puEe nitrous oxide, taken at the moment anaesthesia ap- 
peared, in order to decide what share in this phenomenon to 
attribute to the nitrous oxide. It is also equally important 
to determine the quantity of oxygen existing in the blood 
at the same moment. 

" But we will flrat show rapidly the method of analysis of | 
the gaae» of the blood which we have employed and have 
used also In the analysis of the mixed gases, composed of 
oxygen, nitrous oxide, and nitrogen. 

"We have adopted the following, which M. Grfhaut • 
kindly pointed out for us :— 

"The mixturetobeanalyzod,eomi>03ed of oxygen, protox- 
ide of nitrogen, and nitrogen, is introduced into the eudio- . 
meter. 

" Let v = the volume of the mixed gases,x = the oxygen, 

y=the nitrous oxide, aiid z=the nitrogen ; then we have— 

x i y I x=v. 

" By introducing a quantityof hydrogen b, we have in the 
eudiometer v+b. Now, if a spark be passed through this, 
the remainder may be expressed by r, and the amount lost 
will equal v-i b — r. 

"But X of oxygen combines with 2x of hydrogen to form 

water, making a loss of 3x ; y of the nitrous oxide contains 

one-half y of oxygen, which combines with y of nitrogen,* 

only y of hydrogen disappearing; we have theii^ 

v+b— i^=Ss i-y. 
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" We add to r a volume d of oxygen, and there is jii the re- 
eeiver a Tolume r+d ; on passing tlie aparli, tiiere remsiiis 
r' ; r ' d— r' is the second volume disappearing, of which two- 
thirds are hydrogen, whieh wc will call e, 

" Having introducedavoliinieb of hydrogen, theb— e=tlie 
hydrogen used in the first combustion. But x of oxygen 
required 2x of hydrogen, and y of tlie protoxide of nitrogen 
uned y of hydrogen; tlit'refore — 



remains to resolve these three ei|Uiitions with llirt* 
wii (luantities :^ 






" l-'roni which the values of x, y, and / are easily deter- 
mined. 

"Thif said, we will relate wme esperiraeulu with the 
analysis of the gases of tjie hlood determined In tlie preeed- 
ing manner. 

" A dog breathing the t^urrounding airthrougli the valves 
of Miiller hud in one hundre<l cubic centimetres of arterikl 
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Oiygen 21 

Nilrugcn -J 

" He was tben maile to breathe from a bag contaiuing K 
gaseous mixture of sixty-two per cent, of nitrous oxide, 
twenty-one per cent, of oxygen, and seventeen per cent, of 
nitrogen. The animal took seven minutes and thirty 
seconds to inspire fifty litres of this mixture; and during 
all this time his eye remained aenaitive, and he took notice 
when his toes were pinched. The analysis of the gases of 
the blood made then, gave for each one hundred culdft 
centimetres of red arterial hlood — 

Carbonic uo 111 « peral 

Oxyiten 1B.T 

NitiDDH oxide, 'J» 

Nitrogen O 

"The same animal, having rested half an hour, was 
to breathe pure nitrous oxide gas for one minute and ( 
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livesfcoiiiiB; he was tbea mueb tRiuhleil in his breathing, 
but still remained eenelble. On making then an analysis of 
the dark arterial blood we founds 
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\ setouil dOB breatliiut iu the mannei already ex 
plained tVoiu a bag of nitroue oxide was fnund to be m 
eenxible at the ejy and to pinchmg after tliree niinutee 
The analysis of the ga«e« of the blood then made ga\t for 
each one hundred cubic centimetres of \ery dark arterial 

Carl ion li nclij Jil il p nenl 

OTJg n i 

Nflrous (ntide U 6 

A third dog breiithing the nitrou omde from a b if, was 
still somewhat seiiBlble at the third minute; was found 
completely insensible to the electrization of the Hciatic nerve 
after four minutew. AnalyKis nf the black arterial bloofl 
then gave— 

CarliODlc acid ;ti peri^piil. 

mtrouBUXldu ■ , . 37 " 

"We might Itere relate other experiment«, but think that 
these will be sufficient to enable uh to draw the following 
oonclusions : — 

"When there Is in the arterial blood of dogs that breathe 
an artificial atmosphere of protoxide of nitrogen and oxygen, 
almost the same ([uantity of nitrous oxide iu solution as 
that found iu the same animals breathing, until asphyxiated, 
pure protoxide of nitrogen, we cannot attribute the autea- 
thesia which then appears to the presence of the nitrous 
oxide in the arterial blood. The cause of the aniEBthesia is 
naturally found to he the result of asphyxia, froia the pri- 
vation, more or less complete, of oxygen f^m the arterial 
blood. We know, in short, that when there is no more 
than two or three per cent, of oxygen in the arterial blood 
anteathesia commences to appear. — (P. Bert.) 

"We conclude our artlclewlth the following propositions: 

"The protoxide of nitrogen, chemically pure, la notable to 
a respiration in animals any more than in plants ; the 



combustion in which reapiration coneiets not being --ufti- 
ciently euergetlc to decompose the nitrous oxide gaa. 

" Breathed piu'e by animals, the protoxide of nitrogen isan 
asphyxiating gas, whieb produces deatli, with all the usual 
signs of a6pb>-xla, by strangulation, or by respiration of the 
inert gases (nitrogen and hydrogen), and in almost the same 
time. 

"Breathed pure, if the nitrous oxide produces an eesthesta, 
it is by privatioa of oxygen from tlie blood, insensibility 
showing itself 'A'ben the arterial blood conitneneee to have 
tfnly from two to three per cent, of oxygen. The arterial 
blood is then verj' black, and contains thirty to forty per 
cenL protoxide of nitrogen. 

"Animals are able to live by breathing an atmosphere of 
protoxiiic of nitrogen and oxygen In the pi'oportion of the 
gases In the air, the nitrous oxide replacing the nitrogen, 
without producing troubles of sensibility. The arleri&l 
blood then contains tiiirty't« thirty-five per cent, of protox- 
ide of nitrogen. Birds plunged in a similar conlined utiuo- 
sphere behave like those placed under a bell-Jar of the sanus 
capacity containing air,aud die after having nearly equalljr 
consumed the oxygen in the receivers anil formed aa mud) 
carbonic acid. • 

" The protoxide of nitrogen being an trregjlrable gas, and 

. possessing none of the anussthetic properties that have been 

Bttrlbuteil to it, its employment can only be dangerous, and 

should be, under that title, proBcribed from medicnl practice." 

THE SPECTROSCOPE, AND ITH RELATIONS TO 
ANESTHETICS. 

A recent writer. Dr. Waterman,* who has experimented 
with this beautiful Instrument, states the following:— 

" Through the agency of the spectroscope has been snp- 
plied the missing link to our chain of reiixoning. 7n< 
»hadowi/ field of theorien hcu been eJeared "p, f/ir t'lum yttih 
I riling the rclaHom iij fmieMtkrfifH in oontaet w'llh the blood 
vwreiit liai'C tietn aufcrtaincd, and rational progrew hat 



• Tlic Beauties of the Speotrr.HVDiie, aiiil 
lea. ProceedlngH of Am. Den. Cod. and t 
Deo. As8. ofMd. Hi^lcl at Oakland, rinrrcl 
DuUlmore: lunea 4 Co., Printer*. 



a Kelallolii 



In AnoMIitt- 
lieu, Ava. und tM 
Md., August, a 



THE .SPECTROSCOPE IN AN.E«THETIC8, 



193 1 



been made to innAre safe tmi^gthetics. I have abidiiig faith 
in the progress of chemical Bcience that It will Anally point 
out an agent, from the almost Inexhaustible niuteriale at its 
command, that will satisfy all ends of surgical requirements, 
—an anseethetic that, while it will annihilate temporarily 
all senaation, wilMeave cnnsciousnesa and vitality intact." 

We ehall now pass to the article on nitrous oxide gas, and 
let our readers judge for themselves of the rational progress 
made, and the clearing up of theories by positive experimenta 
justiiying or not the condemnation of thi*, the only ames- 
tbetic as yet discovered which ptHsesaes such a wonderful 
record. We will give our experiments and observations, and 
while quoting from others in regard to the injurious effects, , 
havenot withheld any of all the well-authenticated cases of 
deaths from this agent. 

" It has been demonstrated by Herrman, and verified by 
Hoppe Seyler, (iorup Besnnez and W. Preyer, that nitrous 
oxide gas possesses a keen afilnity for osodized blood, aa 
well as for artificial oxy-hEemato-crystalline in solution. 
The affinity is so strong that when a current of this gas ii 
IMissed through a solution saturated with carbonic oxide 
hfemato-crystalline, the carbonic oxide is driven out by the . 
nitrous oxide, which takes its place volume for volume. 

" When a current of nitrous oxide gas is forced through a 
slightly alkaline solution of hKmato-crystalline, the solution ^ 
loses its dichroism and assumes a slight cormoisin red color. 
When the solution is placed before the spectroscope, i 
serve that in proportion that the gas exerts its influence, the 
two bands between D and E fade away, and disappear finally 
altogether ; and there is a moment, says Preyer, ' when the 
spectrum is continuous.' 

" The disappearance of these blood-bands means here, as 
' it means in other instances, disappearance of oxygen from 
the blood, or complete deoxidation, and unless a fresh sup- 
ply ia speedily furnished, suffoeatiou must ensue. 

" As the action of nitrous oxide gas upon the blood solution 
continues, soon after the fading away of the two bands, two , 
p bands appear resembling the oxy-blood handt^, but dif- \ 
faring from them in position and depth of shading, — they 
are paler and more blurred in outlines, 

"Ibefore told you that when blood is simply deprived of 
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its oxy^iPD, the lilood redaction Itaiid wiukl follow tlit dl» 
ttppearance of the two oxldixed broad bunds, and tliat th«ii 
the simple contact of ntniospherie air with such deoxiiilTed 
blood solution would suffice to cause the reupjieanmce of the 
^ two oxygen blowl-bands. 

"But we see here that instead of Sbikra' imnd, two en- 
I tirely new bands have made their appearance, and when 
I'the blood, saturated with tlie nitrous oxide, ia then submit- 
Vited to the action of reducing agents, the broad Ijand Of 
tfitokes, as a reduction band, can no longer be produced at 

■ all, proving that a more pennanent cliange lias taken plaee 

n the I'ital chemistiy of tlte blood. 
" When a current of nitrous oxide giie is |)a9aed thi-ougb 
I a'EoIutlon not made previously alkaline, still f\irtherehaugeB 
I. take place. Here a portion of the nitrous oxide gas rapidly 
l-oxitiiiies at the expense of the oxygen of the blood, and 
■'4'orniH lij-ponitrlc acid. Preyer holds tliat this hypoultric 
e with the hfemalo-cryst. of the blood In its n&s- 
K'Wut state. Like all acids, it alters and suspends the coiiga- 
■'lability of the blood, audinitlatea other important chemical 

■ .and optical changes. This event is marked by the appeals 
I'ttnce of an absorption in red to the left of D, from the 53' 

11 Preyer's scale towards D, and another one between h and 

I look upon the appearance of this absorption in red aa 

t an indication that byponitrlc acid has formed and has united 

with the blood. We aii-eady learned lliat all aei<la, vyanio 

I acid excepted, causes a decomposition of the blood, and tte 

I , product is hseniatine. 

^t US logically apply all these ascertaineil facta tt> 
hand, in order to learn liow this gas jiroducefl its 
li'Cfl^ts upon the economy. 

" It deprives the l)lood of lis oxygen, and enters into» 
I doae combination witli its crystallizable material; so iMund, ' 
P it disables this latter to absorii oxygeu from the air, or ti» 
1 supply it to the oxidisialile tissues of the economy. 

"In Preyer's experiments we have seen that the dogs, 
when ]iemiitted t^i inhale oxygen at the highest stage of th« 
dyspii'L'ii, they lieeaine rapidly as well as ever. Xotao after 
the Inhalation of nitrous oxl<!e ^as. A certain otteet upon 
the blood has taken pla<-e. often nnimpoitant iind traude'nt, 
at other times more permanent and grave, sufficient at tf 
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to enilaiiyer life itself. We have also seen that under favor 
able conditions lij-ponitrle acid ia formed, whieh causes i 
decomposition of the hKinato-crj-stalliae Into hteniatine,— 
a substance which is not capable of sustaining life. ThuB 1 
we are forced to acknowledge that the application of this 
gas is far f^om being safe and harmless; that onthe contrary 
it ia pregnant with grave conaequciices. 

" HavinK fully pointed out to you the manner in which , 
nitrous oside gaw affecta the blood, it imit^t serve you as a 
type for all those agents which deprive the blood of its oxy- 
gen, and form stable crystalline compounds with the hwmato- J 
crystalline, whereby its life-function it" gravely impaired, 
and under certain conditions fori'ver lost. 

"In case of accident with nitrous oxide our indications 
are confined to narrow limits. We ^UHt try to economize 
the still intact blood: corpuscles, ami liy transfusion, and es- 
pecially by artiflcinl respiration, to favor a full and long 
supply of oxygen to sustain the little flahie of life. Elec- 
tricitj- may be used to keep up the muscular action of the 
heart and lungs. We may thus succeed to ozonize the ac- 1 
cmuulatcd nitrous oxide, and to eliminate it from the system 
Porowsky has thus succeeded in some almost hopeless case 
of poisoning with carbonic oside, and the procedure seem 
to me well adapted also in cases of poisoning with nitrous i 
oxide gas." 

Has the gentlemen proven the proposition he has started ( 
with? We think not. If experiments are carefully made I 
and facta proven, we are l«und to recei\'e those lacta, but i 
not the theories in which he states that, nitrous oxide ga& I 
" deprives the blood of its oxygen, and enters into a close I 
combination with its crj-8talli7.able material ; so bound, it | 
disables this latter to absorb oxygen from the air, or to sup- 
ply it to the oxidizable tissues of the economy." The fol- | 
lowing experiments were undertaken to prove or disprove , 
the results Dr. Waterman describes as being obtained by ' 
the spectroscope. 

Rene Benoit, of Montpellier,* gives the following results i 
of his studies on transformations of the spectrums of the | 
blood by alcohol, ether, chloroform, and sulphuret of car- 
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: — "We know that aleobol coagulates the allnuniiifiid 

I mbstance of the biooil. This change ia prolmhly nut atcom- 

I panied by any alteratiou of the coloring matter, liecauBe 

Valentin* has seen the charaeleriHlic bands in alcohol, 

which had been used for the preservation of anatomicaJ 

prepamtions. In this case that matter had evidently not 

been dis»^lved, because when the globules of a pale rose in 

suspension in the liiiuid were in repose in the bottom of 

the -vast:, the bands disappeared even when the liquid stlU 

. preserved a slight yellow tint. Ether, chloroform, sul- 

I phuret of carbon, alkaline salts, andneutral sails in general 

' dissolve, but modi^' in no way the appearance of the spee- 

trums of the blood." 

The following experiments in the course of spectroncople 
studies of the blood by the action of reagents were made by 
Professor J. G- Richardson, of the University of Pennsyl- 
vania, Dr. Wm. M. Hodges, of New York, Dr. C. S. Turn- 
bull, of Philadcl];tbia. and the writer. 

I'iffeon. — Respiration thirty-eight ; pulse — unable to count 
—from one hundred and eighty-two to two hundred and 
ten. AVas rendered insensible in twenty seconds, and had 
quite recovered in one minute. 

Ruhbil. — Biood Identical with human blood under mifiro- 
spectroaeope previous to nitrous oxide administration. Res- 
piration one hundred and thirty-eight; pulse one bundled 
and sixty. Was affected in forty seconds, and completely 
Inseunible in two minutes. All heart action ceased In 
e minute and tbrty-flve seconds. There was no ciiange in 
I the blood under the spectrum after death; little or no 
I change in the brain; perhaps, slightly aneenkic; heart's 
I color natural. 

's. L. Tumbult and Thomas took the gas, and their 
' blooti showed no change. By pasaingnitrousoxide thruugb 
e blood, the death-line spoken of was barely visible, bul 
after adding sulphide of ammonium it was clearly seen. 

"From the above we may conclude," says Profeflwr 
Richardson, "that the amount of pure nitrous oxide news- 
eary to Induce amesthesia in man, by inhalation, iloes not 



r physlolOglMiMn 



SITHOUB OS IKE GA) 



197 ■ 



BO afl'ett the blood as to t'liuse any ulterutiou of tlie tw<' \vi 
known bauds in the green ))or1iou of tbe i^pectruni. 
other words that the microspectroscope givew no evidence 
that radical change in the hiemato-crystalline is produced by 1 
. the inhalation of nitrous oxide gna, Buch aw that prepared 
by Dr. ThomaB, of Ptuladelphia." 

Dr. Taylor* states that spectral analysis has been applied 
to the exaniinatjon of poisoned blood; hut eveu this delicate 
method of research has failed to throw any sutisfactory light 
on the changes produced by poisons in tbiti liquid. 

:nitrous oxide gas is denial and 

MINOR HURGEHy. 

For the use of the dentist and in minor operations, noth- 
ing has as yet heen discovered offferlug the safety and other 
advantages which this gas possesses, administered directly 
from the gasometer. Kince the introduction of a llijuid form 
of nitrous oxide, one of the great drawbacks to its extended 
use has been done away ivitli, as in tills form it can be kept 
In iron cylinders for any length of time. When wanted the 
necessary quantity is allowed to pass In the bag carefully, 
avoiding the introduction of wat«r or atmospheric air. 

Dr. J. J. Colton f did much by his personal efforts and 
writings to popularize the use of nitrous oxide indentistry, 
and it has been employed in Philadelphia hy the Doctors 
Thomas in some Ji/ty-eight ihoimatid four hundred cases 
{since 18S9|, giving an average of nearly sis tliousand Ave 
hundred per year without a single death. Of this large 
nmnber but very few cases exhibited unpleasant after- 
eflFeets,'not more than three in a thousand. 

Tills accumulative evidence in our city alone is sufficient 
to prove, OS I have betbre stated (see opt. cit., p. 2^2), that 
the inhalation of nitrous oxide does not produce pure- ■ 
asphyxia or entire privation of oxygen, but that it merely 
interferes in a m,ore or less marked manner with the oxy- 
genation of the blood, having also a upccific action in its 
an (pathetic properties. 

* Oil poi^'me, p. IB. t> hi I dolphin, H. 0. Lea. 

+ The PhyHloliiglrBl .Vi:tion ofNftruua Oiiae Uas as shown by ex- 

astoltswfpl.v, uscsanrJabusPB. By J. J. Coltun, A.M.. M. D. Phlla- 
dslphla: S. S.WhlLe. IK7I, p. 3^ 
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(US oxiile y not decomijoaert in the lilooil, iinr doe* it 

fomi a chemical combination witli it. Our own ex|)eHn)eatg 

*nd those of othera liave proven that it enters the l>lnod ill 

it? pure state, anc) is ellminuted in the same L-oiiditiou hy 

tlie Bltiii, kidneys, anil lungit with only a diminution in 

<juiintity. It has no positive poisonous action on the hlood- 

T cor]'Uscles, their color not being in the least alt«re(l under 

I the microscope, nor does it cause any chemical decompcd- 

( lion. It does not produce death by preventing the escape 

I of carlionic acid gas, for if the expired air. loaded with 

1 nitrous oxide, be passed into lime-water a carbonate of liine 

I is precipitated. 

It in, however, stated by some observers, that it combines 
I "with the hiemaglobin, and tills is said to lie proven by the 
I fipectroKcope. 

After numerous experiments and observations on man 

I 4ind animals, I have arrived at the following concluMOns; — 

1st. Nitrous oxide gas has a very limited rant^e whoi 

given alone, owing to the rapidity of its action and etill 

more rapid elimination. 

2d. I-t acts directly upon the cerebrum and muscular appft- 

I ratiis almost simultaneously., 

3d. It produces regular and progressive modificntian tn 
I the action of the heart and capillaries of the skin, and if 
] carried to a greater ext«nt it affeet« the spinal axis, and 
' lastly the cerebellum and medulla oblongata with suspeit- 
I «ion of respiration, circulation, and, finally, death. 

4th. Deatli in no case occurs without preraouitorj- sjiap- 
I toms, and if respiration should cease for even a half to one 
Qiinute, resuBoitation is yet possible. 

The rapidity of the pulae is generally increaseil, as sliomi 

liy a record of one hundred cases taken and i-ecorded hy Dr. 

Thomas, it having reached as high as one liundrtMl and 

iorty-four in one case, and one hundred and twenty--elglit 

in aeveral others. In a few there was little or no change. 

M. Paul Bert, who has perseveringly sought for a nivniu 

I <ir obtaining surgical aniesthesia which shall be otFectiW 

I And harmless, and who baa already given the rtucietj- of 

Biologj- the results of his experiments uixin the |)hy:iio|iig- 

I ical action of protoxide of nitrogen, has tried sulmtitutiiig a 

i»!sture of this gas with oxygen, without oonipressioi 
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the ordinai-y pure gan. This mixture eontaiiieil eiglity-five ( 
parU of protoxide of nitrogen with flft«eii part« of oxygen; 
« bird could live in this mixture forty-eight hours. 

The first operation, for ingrowing nail, was performed by 
M. LPon Labbi?. The patient was a girl aged twenty. She 
easily fell asleep, without any stage of excitement, she only 
presented some slight phenomena of eon traction of muscles. 
The nail was extir|Mited without the patient making a move- , 
tnent. She awoke almost as soon an the inoutlipiece of the 
inhaUng apparatus was withdrawn. So far was she ftom i 
b^ug depressed, that she could walk at ouce, and asked to ( 
«at. — ie Progrcs Mrdical, 22 Wvrier, 1879. 

In another case the patient was made to breathe not pure 
iiitrous oxide, but a mixture of equal parts of nitrous oxide 
and air, under a pressure of two atmospheres. By this 
devise the uonnal quantity of air is supplied to the patient 
as well as the requisite dose of gas. The results obtained 
from experiments on dogs show that the breathing and cir- 
culation goes on normally .while the animal is rendered 
quite insensible by this method, and on withdrawing the 
gae it recovers all its faculties after a few breaths. This 
is an important dlBcoveiy, hut it lias the practical failing j 
of, at present at least, requiring tt speeial cliumher to he eon- 
strueted fi)r the operation. In the case of hoepituls, how- 
ever, this will not be diJfitult to obtuiii. 



■\Ve only know of one instance in this city of supposed 
death from this anieatlietic agent, and in tills case it was 
subsequently discovered that one of the cork pi-ojis, which 1 
had no secu ring-string attached, was found at the post J 
moiiem examination in the larynx of the jjatient. 

Second OH*e.— In June, 18T2, in the Iiimtal Com. 
an editorial by James W. White, M. D., on a death alleged 
to have resulted ftoni the inhalation of nitrous oxide gas I 
administered by Dr. Newbrougli, of New York, at whoBe | 
office the death occurred, and by whom the foUowlng [st 
niary) of evidence was made before the coroner's jury. The ) 
patient, a middle-aged lady, desired the extraction of st 
^^^Hght front teeth, which were tome. Dr. Newbrough j 
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tiadvieed that their removal would be so easy that &n amu- 
I thetic would be unnecessary ; but the patient insisted thpt 
e could not submit to the operation witliout it. Hr. Xew- 
I brough then procured a aix-jjrallou bag of nitrons oxide gaa; 
I but the patient seemed equally fearful of an(e»thesia as well 
£pain, and as soon as she made the inhalntiou, rejected the 
I bag and declared her willinguesa to have the operation pe> 
I formed without it. At sight of the forceps her courage 
again failed her, and she decided once more to try the gae. 
a took one inhalatlun, and again rejected it. By tbiB 
I time so much of the gas had escaped &oiu the bag that the 
I doctor replenished it. Of thisehe took two inhalations, uad 
f peremptorily refused to have anything more to do w^ith It, 
tideclariug her determination to submit to the operaUon. 
I The teeth were then extracted. " In)mediat*ly," says the 
[doctor, "she feinted; her head dropping over sideways." 
I The face rapidly became livid, and, finally, purple ; res^ 
I ration falling to about fifteen per minute. In about tMrleen 
I minutes, notwithstanding the prompt application of the gal- 
I -vanic battery and eflibrts to assist respiration, death ensued. 
Br. Otis, summoned hy Dr. Newhrough, arriving In aboQt 
ten minutes after the fainting, testified that he continued 
I.Uie iisaal restorative treatment for foriy-ftvc minutes, wh^ 
I death ensued. At post mortem, found no disease of the 
\ heart ; brain perfectly exsanguined in every part ; no fluid 
y of the ventricles ; one lung was more engorged tlian 
the other, but healthy. As the testimony was very discord- 
ant in 8e\'eral particulars I we shall giveonly the conclusjon^ 
of Dr. W., who carefully sifted the whole testimony: — 
" In view of these discordant theories, it may seem pr&- 
I Buroptunus to express an opinion ; but the conviction of the 
■writer, based on personal experience, repeated hundreds of 
Ptimes, as wellason obser^'ationandrellection, is thatnitrou* 
I oxide, when Inhaleii, acts primarily hy a specific stimulant 
effect on the centres of innervation (over-stimulation aad 
consequent depression, if continued), and secondarily by 
preventing the oxygenation of the blood." 
The various opinions held by different observers doubtless 
s much of their diversity to the conslderationx of the 
I phenomena presenting at different stages of the toxical in- 
\ fluence of the agent. 
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That the inhalation of oitroua oxide coutinued, produces 
by some method of action, ho matter what its primary effect, 
progressive depression of vital functions, which tends to 
death, and in which the auiesthesia, or temporary uncon- 
sciousness sought, Is ft more or less clearly defined step in 
the downward path, there is no doubt. 

Without discuasing the processes of its nianufacture, or 
the means by which its purity maybe determined, or the 
best methods for its admin istratlou, sufflce It to eay, that 
immunity from danger can at the best be assured only by an 
intelligent and watchful guard, that its eshibition be sus- 
pended while yet the centres governing respiration and 
circulation are not too profoundly impreBsed, 

Of the case under discussion, the inference seems entirely 
justified, tliat death was not caused bj' nitrous oxide gas, for 
the simple reason (if the evidence can be relied upon) that 
not enough was inhaled to produce such a result on any 
theory of its fiction. Nor was there any tact established by 
fbe pott vwrtem to justify such a conclusion; while the tes- 
timony renders it entirely probable that the cause of death 
was nen'ous shock, from dread of pain and apprehension of 
fatal eifect from the inhalation of an aneesthetic agent. 

It may be remarked, however, that an examination by 
the coroner as to the possible lodgment of an ejitraet«d 
tootli in the air passages would have eliminated that from 
the Ust of uncertainties. 

Deathfrom Mirous ftride.— Thefollowingcaseisreported 
in the Medical Timea and Oazette of April 7th. As it is of 
considerable importance, on account of the ejitended use of 
the anteathetic, we quote it in full. 

" An inquest was held last week, at Manchester, on the 
body of Mr. George Morley Harrison, aged fifty-three, a 
surgeon In good practice, and formerly lecturer on Medical 
Jurisprudence at the Manchester Royal School of Medicine, 
who died whilst under the influence of nitrous oxide gas, 
administered at his own requewt previous to having a tooth, 
extracted by a ueigliborlng dentist. Mr. Harrison, it ap- 
pears, being uiinerved and excited, partly from the suflering 
he had undergone, and partly owing to the want of proper 
food, which the condition of his mouth had prevented him 
fabm taking, insisted on the inhalation being pushed until 
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li Bhoiikl siiihiv, ami — for, at aiiy rate, part of tlie lime — 
L held the uiuulh-piece In his own hand, and inHpiivd very 
I vigorously. The first attempt at extraction was made Iwfore 
vas fully inHeneihle, mid waM abandoned until more of 
I'tht gas had been given. Eventually, however, two teeth 
I were removed. The patient did not appear to be coming 
I round properly after the operation, and the dentist, taking 
I alarm, sent for medical assistance. On the arrival of a Bur- 
geon, Mr. Harrison was pronounced to \m quite deaiL At 
the poet mortem examination there whs fuund some M 
uliont the heart ; the cavities on tlie right Ride were dis- 
tended with blood, while those on the left «ide were empty. 
The lungs on both sides were gorged witli dark I ilnod. All 
I the other organs were licalthy. 

"The jury came to the conclusion Oiat tlie dec<^^ai!e<l 'ilied 

from syncope, during the administration of nitroiis oKitle 

gas for the extractiou of teeth, whilst laboring under fotty 

degeneration of the heart.' " 

I^t mortem in the above ceue of death from nifnus 

!r.* — "The examination of the body took place seven- 

I teen hours after death. Itlgorniortiswas well marked, and 

I there was ciinsiderable post tnortem Ihidity. There was a 

I good deal of fat beneath the skin, in the omentum, upon the 

I external surface of the heart, and in the usual localities. 

i Tlie heart and jmlmonary artery were opened in »itii. The 

I right side of the heart vias distended with fluid blood ; the 

leftside was empty. Thciii were twoor three .slight patt^ee 

of atheroma in the uorta, and upon one of the aortic valvra. 

There was some little evulence of fatty changew in the 

shghtly altered Lwlor and consistence of the walls of th* 

heart. The coi'onary arteries were examined and found 

I tiee from disease. The ioucouh membrane lining the trachea 

I and bronchi was congested. Some mueua was found in 

J these tubes, but no blood or other foreign body. There waB 

[ distinct thickening of the aryteno-epiglottidean folds and 

I of the vocal cords. The lungs on both sides were gorged 

I with dark Suid blood ; at the left apex there was nn old 

I fibrous cicatrix. The liver was enlarged, itstlesue waavtiy 

friable, and of a dirty yellowish-white color. ' The k!dn«ya 
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weri- full of lilootl ; otherwise perfectly healthy. The lioiie* 
of the !?kull were of unusual thicknetw. The viaeeral arm'h- 
uoid wiiH thjekened and opimue. On remo'X'iug the limin a 
large tjuatitity of cerebro-splnal tluid made its escape, and 
the eoruiittof theveiitrielea were found dilated. Thebrain- 
subetance was healthy, and its vessels full of blomJ." 

In this sad case a most valuable life was sacrificed almost 
at the patient's own re<[ue8t. No inun haw any right to do 
as a patient desires, or allow htm to be the judge of the- 
((uantity of an anEeuthetle he should inhale, an a patient 
under suoh cireiinistances Ik not a competent Judge. 

The following are some observations of that veteran ehlo- 
roforniist, Mr. J. F. Clover, on this interesting case, ad- 
dresjied to the editor of the Briliah Medical Jouriud: — 

. " SiK : In the Times of Good Friday last there appeared 
a, notice taken from the Manc/iesier Examiner of a death 
under nitrous oxide gas. The follnwtng was the verdict of 
the coroner's jury; — 'Died froni syncope, during the admin- 
istration of nitrous oxide gas for the extraction of teeth, 
while laboring under fatty degeneration of the heart.' 

"The detailsof HO unusualan event would be highly inter- 
esting to the medical profession, to enable them to judge of 
thesafety or danger of the anaMthetie used. To form a cor- 
rect opinion, we should at least know how long the inhaler 
was nppUed, tlie order and manner in whieh the niove- 
meniH of the heart and respiration became affected, and 
what had been swallowed previously. 

" The verdict was probably inaccurate lu stating that the 
syncope oocurred during the adminis/ralion of the gas, as uc 
symptoms of danger were noticed until after the extraction 
of the second tooth. 

" The moat proUahle explanation of this sad ciLseis tbatthe 
extractions were diltlcult, and that the patient, on recover- 
ing from the effect of the gas, wan susceptible to the shock . 
of a severe operation ; and that this shock, and not the gas, 
was the cause of the syncope, which structural disease of the 
heart rendered fatal. "Unfortunately, it appears that no. 
third person waa preaent, and we cannot expect the neces- 
sary evidence from the operator, whose uttention was other» 
wise directed. 

"Thofe w^hnse opinions of the effects of nitrous oxide. 
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are fornietl l>y infereni'ta from Rfiil'M Jirperimentu on A»- 
p/ij/j-ia, iind sornt' cases of cardiac flictress, fli»t foiu plained 
of after Inhaling gas, wHl lilame the latter. Tliose who 
daily witness the continuance of the circulation, in spite 
of the blood being black from the ga:^, iind the cheerfU] and 
siH'edy recovery from it, will conclude Iliat so unusual a re- 
sult must have depended upon the peculiarity of the pa- 
tient, whose heart was found in a state ^sufficiently tliseased 
to account fur suddc-n death." 

As this work wan passing through the press, my uttentioa 
was called to the fatal resnlts following the inhalation of 
nitrous o\ide in the case of Mr. Samuel P. Seara, the oper- 
ator being Mr. JosC R. Brunet, D.D.S.* 

A <ieath from nitrouB oxide occurred at Eseter, which wc 
have before referred to. (See p. 166.) The gas was admlni*- 
teredbyDr.F.F. Mason for the purpose of the painless extrao- 
tionofa largeupper molar t«oth. Theliidy, Miss Wyndham, 
was about thirty eight years of age, In good health. H» 
physician, Dr. Fattisou, was present. Gas from the same 
source had been adniinletered to other patients, so that Us 
quality could not he impugned. Rhe took the gas in the 
usual way, without any symptoms to excite uneasiness. At 
the proper degree of insensibility, the gas was stopped, and 
the tooth extracted. It was not until after the operation 
was completed that anything unusual happened ; her fae» 
suddenly became livid, and tlie features began to swell, aad 
she seemed to be quite unconscious, Khe breatlied two or 
.three times, and in a few moments her pulse ceased to bettL 
■All attempts to restore her were fruitless. 

There was no obstruction to the air-passages, and the 
tongue was protrudeil, while she still respired," 

Ho fkr OS we have been informed, the medleal profesafon 
of Philadelphia has never known of any inJurioiL-^ result* 
^m the inhalation of nitrous oslde ga^. 

KitrouK oxide is the safest of all antcsthetics. The staUa- 
of the C'olton Dental Associationt claims to have anie^ 

• Uoiital Times, vol. I., pate 157, New York. ISKJ. See also Iium»- 

"a Kltrout OxlUe, by Geo. T. Barker, U.ti.S., Tbllb., ISTO, p. St. 

t Th« Itelntlve IiHniere of Anmlliwla, by E. Andrews, A.M,, MJX. 

^OftuarntSorger?, Chicago MedlculCollflKC. Cblca«o; ItAbert Fm- 
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tbetized about 8cvenf}/-jive fliougand palienis up to 1870 ] 
without any death. If the fifty-eight thousand four hun- 
dred cases (1809) of the Dth. Thomas is added, it makes owe 
hundred and tkirfff-three thousand four hundred up to 1879, 
and no detxtJi«. 



Jlftiuralyia, uncomplicated, will sometimes be relieved by j 
0, few inhalatioDB of nitrouH oxide gas. 

Nervous Aphonia. — This peculiar formof Jossof thepower I 
over the voice, usually tlie result of hysteria, will be much J 
improved by the patient inhaling a sufHcient amount of the J 
nitrous oxide gas to produce a partial los» of sensation and J 
muscular relaxation. 

Zonal paralyses have been benefiled, where there was 
brain lesion, by the gentle Btinmlation by the flret stage of 
the gas, or the tingling and Btimulating effect on the mus- 

Asthmii. — This disease, when of a spasmodic character, 
is often much improved, by causing the patier.t to pass into ' 
the stage of relaxation, employing it every other day for a 
weelc or two. 

X^Ue^igy. — When this disease is not the result of an 
ganic change in the brain, spine, or other portion of the 
nervous syste«i, but the result of some peripheral or reflex 
action, benefit will ensue by the use of the gaa for weeks. 
It should be administered two or three times a week only, 
to produce the stimulating effects of the first stage of antea- 
thesiu. 

My friend. Dr. George .T. Zigler,* has found the solution 
of the gas in water of mucli utility in disease of the lunga, , 
kidneys, and otiier diseases of this class. 



* See his work on (he subjett. 
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Hydrote of Chloral. Chemical composition. Tents of purllr te.om 
taste and odor. An abstract of original and selected observkllodS 
on, and eiperlmentB with, Hydrate of Chloral on animals ftndsiBn 
by the writer, M. Vulpian.loJecUonslntothBvelnB. Fliysioloclcnl 
errectaon man nnd animals. t)r. Bouebut on Hydrate of Chloral w 
an anBCstbBtlo for children. M. Couty on death of animalB from Hy- 
drate of Chloral. Corroborative expertments by the writer. Prof. 
Ore otBordeaui on IntravenoQB injection of ClilorBl Hydrate, Ad- 
vantages and rlRkB by De Neffe, Van Welter, Wariomont, Beanlra- 
and Vulpian. Cases of recovery from large doses of Hydrate Of 
Chloral, iind In certain cases death ftiilowlng moderate quanlltin. 
DaUrium tremeua produced by Chloral Hydrate. Coae of Dr. Da 
Costareportedby Dr. Woodbury. Diseusalonon the subject ofClito- 
ralbymembersofthephliadetptilaCounty Medical Society. Dr.Av 
buckle's experiments with Chloral and with narcotics. Its Inflnenoe 
on the retinal circulation. Chloral Hydra te~poiBt)nlng by, and 
means toprevent or treat. Tljerapeutlc streets ofHydrate of Chloral 
on traumatic tetanus, nausea of pregnancy, eclampsia and cOBVii> 
■Ions, retention of urine, migraine, chorea, diphtheria. Local ai 
thetlo applloalion and counter Irritation with Hydrate of CU 
Butylchloral-liydrflto. Use of and experiments by Llebraetu'v 






CHLORAL.— HYDRATE OF CHLOKAL 

(C, HCla O. H,0). 

Chloral (aubydmus) ie a thin, oily liquid, but is i 

ftcon verted into a white powder. It is produced by the action 

»(if dry elilorine on absolute alcobol, aldehyd aitd hydio- 

^ chloric acid are formed, and by the continuouH action of dry 

chlorine, a (.-oraplicated reft<^tion takes pluce, and obloial 

(trichloraldehyde) is found. The Impure chloral is pariOed 

" s- dlatilling it with its weight of sulphuric acid (&)ulbb)i, 

combining the distillate partly with water, recisrying over 

. a mixture uf lime and calcium carbonate, and liydraUlIK 

I this second disttUnte by adding water. While hot, the ton« 

Is poured upon plates, covered with a bell-glass, and allowri 

o crystallize as pure hydrate of chloral. Chloral hyiirMe 

Aionld be a white solid, never greenish, in crj-stals or "flakes, 

?r rhomboldal plates ; taste like that of Htale melon , pungeni 



l^dlaagreeablc, with t 
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impure is more pungent. It sLould dissolve witL some 
difficulty in cold, but moreA'eely iu hot, water, requiring 
equal parts by weight for a perfect solution. If pure, the 
eolution will keep for months, but if there are impurities, it 
soon becomes acid, and should not be empiojed. This is 
Boon determined by litmus paper. The presence of hydro- 
chloric acid may be detected by the addition of a few drops 
of sulphuric acid and solution of nitrate of sCver. A white 
cloud will be formed should hydrochloric acid be present. 
The presence of organic materials in liydrate of chloral is | 
detected liy warming it with sulphuric acid, which acquires i 
& brown color. At the present time impure clkloral hydrat« 
1b manufactured at various parts in Europe and the Uni- 
ted States, and is sold at prices to suit tlie individual. 
Chloral hydrate is readily purifled by recryatallization from 
carbon disulpbide. 

Chloral hydrate which is not perfectly pure may some- 
times be observed to becoaie acid. This increase of acidity 
Is not due to the decomposition of chloral hydrate itself, but 
to the decomposition of an accompanying impurity (chloro- 
carbonic acid), and seta fi-ee hydrochloric acid. When this 
occurs in the stomach it gives rise to great irritation, and 
when it occurs in the blood it causes great constitutional ex- 
citement, and is apt to produce nervous excitement, which 
state of excitation overcomes the hypnotic effects. 

Owing to the excessive alkalinity of the blood In typhoid 
fever, ten grains of chloral hydrate will often suffice to pro- 
duce hypnotic effects, while in the state of excitement of 
delirium tremens twenty to thirty grains are necessary ; by 
hypodermic injection, fifteen grains. 

The following conclusions are drawn from our experi- 
ments and observations, and after a perusal of the most re- 
cent literature upon this interesting subject.* 

1. The physiological action of hydrate of chloral is to pro- 
duce sleep, due to direct action of the drug ujwn the cere- 
brum. 

2. Itfl symptoms are aiialogous to those produced by chlo- 
roform, but they are not identical. 

■ OrigluaJ ObservBUniiB BDd Eiperlmcnts with Hrdrata of Chloral, 
by lAUrence Turnbult, M.D., Medloal ai\il Hurslcol Reporter, Aognat 
"t.im2.anil August 31, I^Z. 



AUTlFiriAL AS,ESTUtaiIA. 

a. Ouly very large (.loses of chloral produce BiiiiesthesS 
Dr. Aiiiory, of ilassacliu setts, lias proven that chloral 1 
drate does not decompose !□ the blood, und that Its eS^^ 
are not tJierefore due t« chtoroforni. He was notableto de- 
,. tect chloroform in the blood exetrea, etc., of animals pern- 
med hy chloral hydrate. These experinienis have beeit 
Donflrmed by Lewiaaon and Kajewaky. 

4. There are three degrees of the operation of chloral on 
animals and man, as shown hy our own experiments. 

The first degree la a feebly soi>orific, and slightly nervous 
ciedutlve action. 

The second degree k an intense soporific a.etlDii, with 
^ diminution of Bensibility. At this period there is a de^ 
Edeep of variable duration, without an apparent impairment 
Wot the principal functions of life, with great reduction of 
" temperature of the whole body, but above all of the auditory 

The third degree is complete aneeathesia, with total loss of 

general aensibillty and voluntary muscular power. Death 

Vi'inay fallow this degree of action, from interference with or 

■rrest of the function^! of the respiratory apparatus or heart, 

seen in our experiments upon animals. 

5. Death takes place last at the heart. 

6. In typhoid and typhus fevers we must comiueiioe aud 
■ continue with sniall doses. Five graiui^ls the averagv quail* 
P'tity required, to be repeated until sleep la Induced. 

7. It increases the flow of the menstrual fluid. 

8. Large doses of the hydrate of chloral are apt to cause 
much disturbance of Ilie stomach, and are therefore beM 
given by the rectum. 

". In gout and rheumatism, chloral must he mi.\ed with 
Vftn ejccesB of alkali, potassa or soda, to obtain the best results. 
, 10. Males reciuire a larger dose than females. 

11. It is very valuable in diseases of little cliildren, but 
care m.iist be exercised to commence with email doses— gt 
iji. for each month — and it should be mixed witli nothing 
but water and simple syrup, as it is so apt tu change and 
become worthless in contact with organic matter. 

12. Hydrat* of chloral will be found useful fn jjlithisls, 
and even some forms of acute afTections of the lutigs, blft 
not when the heart is involved. 



THERAPEUTICAL USE OF CHLORAL HYDRATE: 

13. It i^ a most valuable agent in nen'oua affectloug. 

14. In affections of the eye its use retiiiires care, a 
causes swelling and redness and excessive flow of watery J 
aecrrtions, with obscuration of the vision and irritation of i 
the retina. Dr. C. S. Turnhull has recently inquired into f 
this subject, audftfter consulting iiittlligeut inebriates, states I 
as a fiict that inveterate drinlterB soon learn the deleterious I 
effects uf chloral hydrate upon their eyes, and plead for ita I 
omission in the soporific or stimulating substitutes pre- I 
scribed for delirium tremens, etc. 

15. In sunstroke or heat to.viemia, it is a most valuable a 
to produce sleep in that restless state after reaction produced I 
by frictions of ice and ice-water to the head and body. 
. 16. In tetanus it has been found a moat valuable agent In I 
arresting the fearful paroxyanis and giving the jmtient rest, I 
and assisting materially to the cure, causing a relaxation to 
the affected muscles, and counteracting the effects of the 
spasm. It is best tj> administer It by the rectum, as the pa- 
tient can rarely swallow on account of spasm. 

IT. In cases of impending death from poisonous doses of 
chloral, thesystein should be supported by heat, food, and I 
artificial respiration, with stimulation and small doses of | 
strychnia. 

IS. It has been found u most valuable agent in acut« J 
mania, combined with the bromide of potassium, and in the y 
paralysis of the insane, dysmenorrhcea and tinnitus aurium. 

19. Comparatively, trials prove it more valuable in mani- ■ 
acal eases in producing sleep than tincture of hyoscyamns ] 
or bromide of potassium, but it may advantageously be 1 
given with these agents. 

20. Chloral is very useful in the convulsioas of children 
{when there is no severe affection of the bronchi, heart, or 
lungs), but care must be employed not to adminiaterit if the 
infant or ehild Is veryaniemicor in an exhausted condition, , 
as in the ease of a wastiug disease. 

21. The necropsy in case of death from hydrate of chlonj.^ 
shows antemla of the brain, acute cedema of the lungs, hy-T 
perajniia of the abdominal organs, and dark fluid blood i 
the vessels: 

22. Chloral hydrate has been found by us very useful in 
certain formsi of asthma, given in a full dose during the 
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paroxysm, but not wheii there ia feeble heart or emphysema 
of the lungs. 

23. Chloral in weak solution is n useful antiseptiu in »- 
moving odor and cleansing the ear in fetid oto^^h{e^^ 
ulcers, etc. 

(.-HLllRAL AW AN ANJESTHETIC- 

If a solution of chloral be injected into the vein of a dcg 
in a quantity suflicient to produce a profound sleep, com- 
plete ansBsthesia is produced. The movements of the heart 
and of respiration continue. Occasionally, especially if the 
injection has been rapid, the respiratory movenaeJits sud- 
denly cease, the heart continuing to beat for some minutes. 
Commonly the breathing recommences if artificial respira- 
tion is maintained for a few minutes, or if the trunk be 
feradixed, intermittently, about twenty times a minute. If 
Is sometimes necessary to continue this respiration for ten 
or twenty minutes before the spontaneous movemente re- 
conmience. Oecaaionally this respiratory syncope, as it ia 
termed by M. Vulpian, occurs only some time after the in- 
jection and during an experiment, perhaps in cunseciuence 
of the traumatic irritation. 

Another accident which may occur in dogs under the In- 
fluence of chloral is the more or less sudden arrest of the 
heart's action, either during the intravenous injection or 
during an experiment involving irritation of the sensory 
nerves. The respiratory movements continue for some 
seconds after the heart ceases to beat. It is very rarely that 
the cardiac contraction can be restored by faradization em- 
ployed at the moment at which the heart has ceased to beat 
Cardiac syncope is certainly sometimes due £o tUe reflcj 
influence of nerves irritated during an operation, but occun 
as a result of this irritation much more readily in anitnab 
under the influence of an antesthetlc than in those whirh 
are not, or which are under the influence of cunira. The 
comparative imraunityfrom this accident which ia presented 
by currarised animals is no doubt to be attributed to the in- 
fluence of the poison in moderating the action of the puen- 
mogastrics upon the heart. 

From the phenomena mentioned above, it is evident that 
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tbe reBpiratory centre sufferH remarkably in animala under 
the influeace of aneeethetics, and eepecially under that of 
chloral. A slight increase in the quantity of chloral in the 
circulation, or a reflex influence may arrest its action. Bo 
also with the cardiac centre. If the experiment of faradiz- 
ing the pneumogastrics is repeated upon animals under the 
influence of chloral, It is found that the stimulation of the 
central ends of the divided nerves arrests the movements 
of respiration, just as in an animal of the same kind under 
normal conditions ; but whereas In the latter the reBpiratory 
movements go on again spontaneously and easily in most' 
cases, In spite of the continuance of the stimulation, they 
do not return spontaneously in dogs under the influence of 
chloral, and the animals die unless the faradization is 
stopped and artificial respiration employed, either alone or 
with the addition of intermitting faradi/Ation of the trunk. 
Sometimes a few seconds' faradization of the superior seg- 
Kients of the vagus nerve is suiBcient to produce this arrest. 
Thus under these conditions we may have, on faradization 
of the central ends of the divided pneumogastrica, the same 
effect which M. Paul Bert has observed in auimuls not chlo- 
ralized, sudden death. If the experiment is repeated in the 
sanie dog, the same result may be obtained two or three 
times, but no more. It is subsequently impossible thus to 
cause a persistent arrest of respiration. The spontaneous 
movements return after a suspension of a greater or leas 
duration, although the faradization of the superior extremi- 
ties of the vagi is continued. If in the same complete chlo- 
ralixation, the peripheral extremities of the pneumogaetrlcs 
are faradisied, the heart is arrested in diastole just as in ani- 
mals under normal conditions, and, what is rarely observed 
otherwise, it may be permanently arrested if the stimula- 
tion is prolonged for a short time. 

These experiments illustrate very strikingly the phe- 
nomena wMch are sometimes observed in man, and they 
are of especial value in their proof of the influence which 
traumatic irritation may have in arresting the action of a 
centre depressed by the Influence of an anfesthetic. But 
the experimenls atop just where we would like them to go 
on. The differences in this respect, if any, which ate to be 
observed between ether and chloroform is a point of great 
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praeticiil iinportiiuce, uud on whieli we liope JI. \'ul[iiaii 
may be abie to furnish us witb further in formation.* 

At the Medical Cougreas held at Bmsaebi, in 1876, Dr. 
Boucbut observed tbiit " he took tbat opportunity of sgain 
directing attention to the fact tbat ebildren ean be placed In 
I fi state of absolute aneestheeia by nieane of chloral given by 
■.the mouth in doaes of three or four grBinmea, and without 
Ik produdngpyi'osia, gastritis, Tomlting or diarrliof a. It ctnn- 
I -mences a quarter of an hour after the injection of the chlo- 
VTal, and is complete at the end of au lioui*. If at this period 
I an abseess be opened, caustic applied, or a tfwtli extraeted. 
I the sleeping ebild may heave a sigh or move a limb, and 
■• again become immovable, waking \\p four hours afterwards 
K quite uaconseioug of what lias pasaed." Thisie anew proof 
ft of Uie difference which exists in the action of certiiin medl- 
■cinal 9ubatanc«a iu adults and children. 
W Mr, Couty, of Paris, finds that wlien animals are killed 
I by chloroform, ethfr, or ciilnral, the muscles and niotot 
ftnervea retain their irritability much longer than when 
W death is produced by bleeding, cojnpression of the heart, 
I xti asphyxia. This is especially marked in the case of ghlo- 
Ljial. "We have repeated these experiment* with chloral <m 
rf^ogs, and showed the results before the Ptilladelphia County 

■ jdedical (Society, and published the results iu tlie J'fiiladet- 
mpMa Medical and Surgical Reporter. Mr. Couty considers 
■the cause of this phenomena to consist not on any action of 

■ the uncestl'ietics on tlie spinal cbord,but inadirect inodffick- 
K tjon of the nervea and muscles by them through the blood, 
I similar to that which occurs in poisoning by carbonic oxide. 
F Prof. Or^, of Itordeaux, has introduced the intravencji 

Injection of chloral as a means of producing general q 
thesia ; he employs the following formula : — 



-Hydra 



if Chior 



Distillpd wiiter, 31) srunimes. ^ 

A graduated hypodermic syringe is employed, gold XK 
and canula. A band is |ilaced on the arm above tlie point 
selected, and when the vein has hei-ome prominent It I 
pierced through the skin, and filty centigrammes are to b 
Injected after removing the band. If aniesthesia is no 
produced, one gramme is added at a time until tlie ]iaU«iit 
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couiplains of a strong inclination to sleep, when the i-aaula 
ia witbdrawn. Frona six to ten gramn^ea are stated to be 
required for an adult. The autliar adds this caution : It is 
an indispensable precaution to Lave an electrical or gal- 
vanic apparatus at hand, in order t« arouse the patient from 
his insensibility by pasHing a current along the course of the 
pneuin agastric nerve. Advantages ; Abaeuce of stage of ex- 
citement, and of nausea and vomiting ; accurate gradua- 
tions of dose, absolute characters of the ana^Uiesia, muscu- 
lar relaxation and prolonged blunting of the patient's sen- 
sibility, which protects him from shock. Bisks : Thromho- 
ais and embolism, irregularit}' of the heart's iictiou, presence 
of blood and albumen in the urine, and above all, risk of 
taXai ^'ucope and dentil. 

At the seauce of tlie Soci(^tC M^dicale des Hopitaux, held 
in June, 1S"4, M. Bacquoy reported a case of hydrophobia, 
in which hehadexhiblted the drug by this method; itpro^ 
daced profound slumber, and the patient awoke able to 
diink without spasms, but ou the foiiowing day be died in 
the midst of.a violent tetanic convulsion. The syringe con- 
tained one gramme of chloral dissolved iu ten of water, and 
ten syringefuls were given in one hour and a half, followed 
by "chloroformic excitation." The injections were again 
repeated In one hour, thirteen grammes of chloral being 
injected. 

At a late meeting of the Paris Academy of Sciences, M. 
Ore forwarded particulars of two fresh cases of anteathesia 
produced by the Intravenousinjectionof hydrate of chloral. 
In one case the object proiwsed was to scoop out the tibia on 
Account of caries of the bone, the other was for the operation 
of ovariotomy. Ancesthesia in both cases was complete, 
And was neither accompanied nor followed by any accident 
"which could be attributed to the chloral. M. Ore took thft' 
opportunity to point out the means of neutralizing the poa- 
Bible acidity of the chloral, a circumstance wliich might 
possibly bring on coagulation of the blood in the Veins. For 
this purpose it is sufticient to dissolve one gramme of cai^ 
bonate of soda in ten grammes of distilled water, and to add 
two or three drops of this solution to a solution of 
gramme of chloral in four of water.* 

* London Medlcnl Record, January Htb, 187a. 
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sncoess which has alteuded a small aeries of some 
■enty eaaee of mtiaveiioua injection of chlontl seems h> 
have rendered some practitioners overbold; and the worst 
is that they do not always perceive Ihe cause of fatal results 
when the^te have been produced. In a note to ProfMsor 
Orf-, of Bordeaux, the originator of this practice, Doctor 
X^nde, relates a case of ovariotomy, in which sleep was in- 
duced in the space of thirteen minutes, after tweoiy-five 
grammes ofuii aqueous solution of chloral, contAining five 
mea of chloral, had been injected. The inseu»ibility 
luced was absolute, and the operation, owing to adhe- 
which bad to be ruptured with the hand, lasted about 
in hour. The patient soon began to sink, and she 
died in Uttle more than an hour after the operation had been 
conuaenced. There was a moderate amouut of hemorrhage, 
which, in the annniic condition of the patient, the reporter 
eoneidere sufficient to account for death. Such a coiiclusaon, 
liowever, M. Jeannel observes, reporting on the ease in the 
VMon Medicalf, will certainly be disputed, since it ts far 
probable that death arose from the influence of Ihe 
thetit- directly introduced into the circulation, the 
of which could be neither modified nor urresled. 
'The whole tiiempeuiieal history of chloral," he adds, 
should teach ti» to employ it with the greatest can- 
Chloral hydiate has been found to prmhice in the hands 
et Jolly slight i^ymptoois of vascular parftlyais, and b« 
recommends that these should be noted. It i». ihcrvfiwn 
best to employ the remedy temporarily. He also takes note 
of the fact that habitual drinkers of chloral are now olmoel 
as frequently met with as opium and morphia eaters. 

In the esperimenls of Dr. E. XEendel. of Berlin, it wafl 
found that doses of chloral hydrate sufficient to produe* 
sleep reduced the teuijierature of the external auilitury 
canal. Morphia has a like t|Hnlity. 

Ore was the first to inject chloral into the veins in tetanus ; 
he suggests to use the same prftcedure as an aniesthetic In 
operations. It is condemned by the learned 
of France as unwarruntably dangerous. Nevertb*" 
experlmi-uts were continued by Ort5, De Neffe, and Von 
~"h goo*l results, without any i 
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dangerous eousequences, such as ^bolism, phlebitis, J 

heematnria. I 

Warlomont {Dm injettions intra-veinewteg de ehloral I 

eomnie agent d'aruetheulf: chimrfficale. Ann. d'ond) die- I 

GUBScs the advantages and disadvantages of the injection of 1 

chloral into the veins, as an an^gthetic in eurgeiy. Hia 1 

own experience extends to eleven successful cases. More 1 

than thirty are reported without an unfavorable result, 1 

"All roses, but thorns will follow." Among his observa- I 

tlonsaretwtfon theeye; an enoclealion, and an extraction J 

of cataract, both with aged people (fiS and 74 years). One of I 

these cases was aflfeet«tl with chronic bronchitis and em- I 

physeniatous lung, yet this condition was no obstacle to the I 

Huccessful result. The advantages of the antesthesia by 1 

intrarvenous injection of chloral are : — Prompt and positive I 

effect;' accuracy of the dose; anaesthesia is followed by fk I 

protracted, ftulet sleep; absence of an exciting sta^e; I 

absence of voniiting, and compatibility with derangement A 

of respiratory organs, 1 

The disadvantages are: — Difficulty of execution ; necessity \ 

of utmost care and «aution ; the long duration of the eflfecta I 

of the application ; poBsibiiity of embolism, phlebitis, bieina- J 

turia, and intensity and long continuance of its effect, with- 1 

out the possibility of counteracting it. I 

SubcutaneovBm^eetiona lif ahlorat—'M.. Besnier lays special J 

stress on the necessity of burying the point of the needle in | 

the subcutaneous tissue; he introduces the needle alone, ] 

watches it to see if any blood escapes (in which case he j 
punctures in another place), and only flnishes the operation 

when he is certain that the fluid will not be forced into a 1 

vein. In eases of sciatica, he injects on the first day one \ 

ayriugeful over the point of exit of the nerve, and another I 

over the middle of its course. On the following day he I 

makes another injection over the external poplitis. Itls in I 

tie douleureux, however, that he looks for the most valuable I 

services from the injeetions.^iyon Med. I 

M- Vulpian, in a communication made to the Acad, de n 
Med. (June 2d), states that he has very frefjiiently resorted 
to Intra- venous injections of chloral asameausof producing- 
anaesthesia in animals, so as to facilitate vi^i-sections; and 
that very often in dogs hBeniaturia resulted and there wa» 
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f found very great renal congestion mimifeBted liy redn«» 
I and eccliyuioaes in ihe subiitance of the kiduej. He sui- 
Ipecta the same etfect might beinducedin thehuniauspecin, 
I thus giving rise to leaiona of the kidneys, wliich mij^t lie- 
I «Dme permuiieut, aud, {lerhajia, result in Bright's disMsA 
I ~-[Afeh. Gen., July, 1S74.) 

I CHI.OBAL HYDRATE. 

I Chloral hydrate has been euij>loyed in huudredi of tJiou- 

I«and8 0f eases by medical men without prodilbiu); but ve^ 

P'few deaths, yet in tbe hands of persons uot.in the profes- 

r tdoD several deaths have followed its indiscriniinute use, t* 

rather abuse. According to Dr. B. \V. Bicharilsun. tlw 

maximum dose is ninety gruina, and with one hundred and 

forty the sleep would be dangei-ous. Yet deaths have Ijeen 

reported from sixty to one!iundred,oreven forty-five grains, 

_ but, as stated before, not ordered by a medical man, exccfit 

I in one or two instances. In recent cases reported by BIr, 

■ S. Browning, recoveiy toolt place after the use oF one hii» 

B<lred grains, and ae much as seven pounds has l>een used, 

Bta increasing doses, by one Individual, without ajiy veiy 

flnjurious results. 

I Ontheotherhand, Dr. Fuller (ZriHoe/, March, 18711 reportA 
r * case of deatli following the administration of thirty groiiis 
I In a healthy young lady ; and Dr. Wchwaighofer, of Vieiiua, 
I records {Irish JTo^ihi! Oazetle, 1873) a similar result from 
I i.he same dose in a drunkard. Dr. Dixon, of SpriogRdd, 
I Illinois, reports in tlie Philadelphia Medico/ and Surgioat 
I Mejioriei- a case of delirium tremens, in whicb the patient 
I took two hundred and forty grains of hydrate of chloral In 
I three and a half hours with tlie most satisfactory resnlla. 
I Dr. l.'arroU, U. S. A., also reports, in tlie P/ii/adf/phia iM- 
I ical Timen, the death of a patient, who took, with ^uii^idtl 
I Intent, four hundred and eighty grains chloi'al hyilrnte. 
I The following interesting case of delirium tremens, under 
I the care of Dr. Da Costa, was rejwrted by Dr. Frank Wooi- 
' bury*:— 

"Mr. A., thirty-flve yeara of age, AmeTican, a man 



t.v. April n 



fortiuit' ami indulfrent in his habits, had been always ii free 
liver. Without preparation, he was induced to absolutely 
resign all alcoholic Btlmulanta, Shortly afterwards he- 
fought medical advice for sleepleaeiiesH and nervousness. 
He was ordered chloral, and found it very soothing in doses- 
of twenty or thirty grains at night. Being pleased with the- 
effect of the prescription, he discontinued his visits to Dr. 
Da Costa, and, of his own accord, had the medicine repeatedly 
renewed,gra(iHallytncreasingthe frequency and the amount 
of the dose, so that he constantly took from a drachm to a 
draohni and a-half daily. He ivept up this practice for sev- 
eral, mouths, all the time being free from medical supervi- 
sion. Although he was remonstrated with by several mem- 
bers of bis family on this new indulgence, he considered the 
remedy not injurious to him, and as he liked the calming 
effects from it, he could not be dissuaded from its use. After 
continuing the chloral thus for a period not short of four 
luontlis, he lessened the dose, and then stopped rather 
abruptly. The consequence was tbal his weakened nerv- 
ous sysleni showed si^'ns of great disturbance, and an attack 
of flmruili-nslii- lieliriuni tremens supervened, with the I 
wildest iYiiK.-ics;ini.l ^irtat sleeplessness. The pulse was feeble i 
and modoniU'ly ncciMerated; the first sound of the heart I 
was weak. Theru was general prostration of the muscular j 
system, and much tendency to sweating. No odor of chio- I 
reform was detected in bis breath, and of course, no alcohol. ] 
He complained of nausea and loss of appetite; his tongue I 
was coated. One of the prominent features in the case was 
a disposition to leave his hed and walk about the room, | 
while the muscular weakness was strikingly shown in the- 
fact that he was very*soon fatigued. However, it required 
a. man to watch over hiin constantly, to prevent his leaving- 
the bed and trying to escape from his roojn. Tlie case per- I 
fectly recovered, though slowly, under the use of smaU. j 
doses of morphine, a nourishing diet, and a moilerat» J 
amount of alcoholic stimulants. I 

" It is not my intention to make any remarks upon tbla> I 
interesting case, hut simply to present it in the hope of con" J 
traetlng it with the experience of others. I may state, how- 1 
ever, that a somewhat simlhir case of delirium tremens has- I 
been reportetl by Dr. Elliot {Lun'-fi, IR-M, 1, 751)." 1 
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On tbe otltcr hand, Dr. Laurence TumbuU, in Ills recent 
work on Anaestfa«£i&.'' ivports a i-tt:se jn which he " directed 
the emplojmwnt or t^oral hydrate in medicinal do^ea, Tor 
on« year, a^ a se^laiive and uarciotic', and the only disagree- 
able ivenit complained of by the patient was that it caused 
a hot feeling, with free pei^piiration, a.-> if she were in a Lot 
bath. It was withdrawit at the ejid of that time without 
producing the least dismrbance of the brain, inHauimation 
of the shin, or loss of nimiary or intelligence;" and he in- 
clines to the opinion that '• other causes besides the hydrate 
of chloral may have produced some of ihe recorded results." 

At a conversational meeting held at the Hall of the Col- 
lie of Physicians, Philadelphia. April 10th, 1&T8, the eulf 
Ject of " Chronic Chloral Poisoning:" was discussed, and 
Dr. M. O'Hara recalled a case of chloral [loisoning In a 
man occurring on one of the steamers while crot^sing the 
Atlantic. He was iutempierate, and being unable to get hitt 
supply of alcohol, took to drinking chloral instead. The 
effete were very much Uke those of alcohol, as he had an 
attack of delirium tremens, which lasted for several dafB. 
There wm no lot«8 of muscular power in tiiia case. 

Dr. Bldlack had a case of nervous disorder, who took half 
an ounce of chloral hydrate during the night, using up four 
ounces in the course of one week, and absolutely withotit 
had effects. Another ease took it in ordinary doses for more 
than a year, without any but good results, but he has re- 
cently lost sight of the patient, and does not know of hit 
present condition. 

Dr. Benjamin Lee said that when chloral was first intn»- 
duced, while it was still somewhat of a eurioslly, he gave* 
mixture, containing ten grains to the ounce, to a lady jurt 
shirting for the South, to relieve nervousness and inahUltr 
to sleep. Bhe took the first dose the night before sailing. 
He had given her very strict directions, cautioning her not 
to exceed the dose of five grains, as he bad not then pa»- 
tlvely determined what the ordinary dose should be. V'mj 
ehortly after her arrival at her home, he received letten 
from her telling of the delightful eficcts of the reniedf. 
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eiie liad voluntarily increased the dose, and was depending 
upon it. She returned as usual the following winter to 
Philadelphia, when he found that ahe was habitually tak- 
ing from fifteen to twenty grains every night. As ehe was 
doing well in other respects, he did not consider it advisable 
to interfere immediately. At the end of eighteen montlis 
of the daily use of the'«bIoral, probably never exceeding 
twenty grains in the twenty-four hours, she began to com- 
plain of conjunctivitis and smarting of tlie eyes. By ad- 
vice the dose was diminished, when the irritation at once 
disappeared. He concluded that this congestion of the pal- 
pebral conjunctiva was only one of the effects of the long- 
continued use of tlie remedy. After this she again passed 
from notice, and resumed the chloral in large doses. She 
again returned, complaining of pains in the wrists, located 
in the radial arteries, which was probably connected with a 
cardiac diaturlMince from the action of the remedy uxwn the 
unstriped muscular flbre of the heart. Upon discontinuing 
the chloral the pain in the wrists ceased. This was the 
second indication that the chloral was doing liarm. The 
patient is still under observation. 

Dr. Samuel B. Bkillem had given large doses without 
bad results. One case in particular he recalled, where a 
hypnotic was needed to relieve restlessness accompanying 
paralysis following apoplexy. Less than one hundred and 
twenty to one himdred and thirty grains, in the course of 
the evening, would frequently have no efTect whatever, and 
the patient muHt have averaged at least a drachm each 
night for nearly a year. The man finally died, but there 
■was no evidence that chloral hastened his death. 

Dr, W. B. D. Blackwood had a patient to whom he was 
giving chloral in balf drachm doses, for the relief of neural- 
gii- For five months he ha« taken thirty grains three times 
daily, combined with bromide of potassium. For two weeks ■ 
he took one drachm of chloral three times a day, and the 
only, bad effect noticed was a conjunctivitis confined to the 
left side. The chloral was finally stopped abruptly, but no , 
evil effects followed. There were no nervous symptams, 
and no muscular tremors or weakness ; in two days later he ' 
was able to walk down stairs. 

Dr. James Collins spoke of a case that came under hia care 
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70. Au oiti gentlfnimi, suffering from chronieeysiitieaiiil 
enlarged pruslatt;, oVitained great benefit Eroiu one or two 
flill doaea of chloral ilnily. He was aubjeot to suppression 
of urine, and at such times lie complained of uncomfortable 
feelings after the medicine, with hot face, fluahee of heat, 
etc., but as soou uh the kidneys began to work this would 
pass away. The dose was Increase to twenty-four grains. 
The speaker had used the drug frequently, but had never 
I' seen any bad cflfect when the kidne.yw were acting well. 

■ Dr. Charles K. Mills believed that an explnnntion of the 
fcmsatiafaetory results reported may he found in tlie fact tJwt 
fttiere are two classes of nervous cases; in one there U 

cerebral anemia, iu the other congestion ; In one the chloral 
does good, in the other not. He had found that wliere DQ 
idiosyncrasy against morphia existed, a previous doae oT 
— ehloral would prevent any bad symptoms. 
L Dr. B. A. Cleeman reported a case where a dose of chloral 
■hlways produced conjunctivitis in both eyes. 
r Dr. M. O'Hara recommended chloral as especially valu- 
able in relieving the cough of pbthislB. giving at a dose fixir 
grains of chloral with five drops of laudanum, and one 
tjrachm of syrup of lactuearium. 
Dr. Laurence Turnbull tliouglit that the chloral not only 
L acted upon thecoujunctivalsurface, but also upon the retina 
Bin certain caaes, causing dimness of vision of a temporal 
Bxharacter. This eftect could be avoided, in his opinion, bf 
fc«ombining with the chloral a salt of potasea. In di»- 
ft eases of the kidney it cannot be readily eliminuted, and lis 
BvflVct la more marked and continuous. This may serve aa 

■ an explanation of those cases where ordinary doses are Mr 

■ lowed by alarming symptoms. 

I THE USE OF CHLORAL IN ALCOHOLISM. 
w Dr. Fiirstuer, of Vienna, is quoted by the London Medieat 
I Mecord, on this subject, as follows: — 

I " In thefij-st published caaesofdeliriumtreniens treated by 
I chloral, its favorable action was not alwaj^ very marked; 
f BometUnes its effect was temporary, sometimes altogether 
I absent ; in soineof the cases toxic symptoms were caused, asd 
[ It soon became evident tbat the dose necessary to produce tiie 
I desired result varied within very wide limits. Itmuatnera- 
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be forgotten Ihat many patients, when they lirj-t t'oiiii' iiiuier 
treatDient, i^till have a large quautlty of Unellminatii'tt alcohol 
in the system. Though the general Bymptoms of ili-pression, 
cauBed by large doses of alcohol, are often not very marked 
in habitual topers, still the condition of the pulse deserves 
the most careful consideration in deciding the dose of chloral 
to be given. Certain patients, not necessarily w^k and 
emaciated, but apparently robust, muscular persons, often 
have a remarkably small, frequent, compiessihle, oceasJon- 
ally irregular pulse, with great faintness of the heart sounds, 
and a leas degree of m.otor restlessness than usual. The 
author haa repeatedly satisfied himself by necropsies that 
these aymotoms are not due to any disease of the heart ; they 
must, therefore, have a central cause. Having regard l« 
the facte that chloral has been proved experimentally to 
have, in large doses, a paralyzing action on the heart and 
vaao-motor eentres, and that several published cases show 
that chloral has bad a pernicious effect in alcoholism, it is 
necessary to be most careful in the administration of chloral 
in the cases just described. The author beUeves that cases 
of sudden death in delirium tremens, after the admiuistra- 
tion of chloral, are to be explained by the combined cumu- 
lative action of alcohol and chloral upon the vital centres in 
the medulla. It may be urged aghinst this theory that sud- 
den death is by no means uncommon in this disease, even I 
wlien no chloral haa been given; Dr. Fiirstner believes that 
in these cases the alcohol has, of i Cself , been sufficient to stay i 
the flinctional activity of the vital centres ; it is, therefore, < 
most important not to increase tbis danger when- it threat- 1 
ens, by administering chloral. All patients wlio, though 
apparently robust, have the small, frequent and compressi- 
ble pulse described above, without other complications, are 
treated by Fiirstner without chloral ; they are secluded If 
they cannot be kept in a general ward, and small doses of ' 
wine and spirits are given with good results. 

INFLUENCE OF CHLORAi HYDRATE ON THE 
CIRCULATION OF THE FUNDUS OF THE EYE. 

Dr. I. H. Arbuekle | West RiiUng, England, Lunatic Aey- 
lum JieporU," vol. v. ) finds that the following substances — • 

d by Blnger, Handhook nt Tlicrupeutltw, pAge 331. 
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nicotic, atropia, hyoscyanila, aoonltia, nitrite of amyl, pnift- 
sic acid, strychnia, morphia, picrotoxiae, hydrate of chlonl 
— pushed even to a fatal doee, do not in any way aflfect the 
circulation of the fundus of the eye. His observatioDB were 
made on rabbite, and the results he obtained were, with re- 
spect to some of these agents, confirmed by experimeDts on 
man. Hence the statement, hitherto generally received, that, 
the retinal circulation corresponds with the cerebral circola- 
tlon, changes in one always Implying changes in, the other, 
must be accepted with caution. 

POISONING BY HYDBATE OF CHLORAL 
AND ITS TREATMENT. 

In a oaae seen recently by Dr. J. Milner Fothergill, of 
Loudon, of complex lung and heart mischief, to w^hich was 
added chloral pKitsonlng, the good effects of strychnia, cou- 
flrming Dr. Liebreich's observations, were well marked. 
The patient was almost at once relieved from the attack of 
dyspncea, in the middle of the night, to which he had long 
been subject. By the use of strychnia during the day, a 
narcotic pill at bed-time is often deprived of its tendency to 
produce nocturnal dyspncea. We mightadd that etrj-chnia, 
in combination with ammonia and senega, might be found 
very useful in the after-treatment of congestion of the lungs, 
f^om the excessive use of sulphuric ether and alcohol ; it l> i 
surely worthy of trial. 

Hydrate of chloral, when given in large doses, sometlmei 
eausea dangerous symptoms, followed by suddeu death. 
Several instances are recorded of medical men who have 
taken it Incautiously, and have died from its e&'ecta; two 
cases are reported in the Medical Times and Omette, 1S71, 
vol. i, p. 367. and of late they have become numerous. The 
deaths have been sudden, and no remarkable symptOBU 
have preceded dissolution, as observed by Dr. Taylor, The 
peieon has passed at once from sleep into death. One GBM 
proved suddenly fatal by causing paralysis of the heart {Latr 
eei, 1871, vol. I, p. 440). "In the fatal cases which have 
occurred, the principal ajipearances noted were congteUd 
state ofthe brain and its membranes. " Doctors Taylor and 
Tuke have given it as their opinion, based upon one case, 
that the long-continued use of chloral might have pra 



a diseased condition of the brain, whii'li, by the sudden 
witbdrawal of the narcotic, might have caused the accus- 
ation of murder (a man in a At of passion, for some trivial 
cause throws a petroleum lamp at his wife, which ignites 
her dress, and death ia the result, by burning). I have 
directed the employment of chloral hydrate in solution in 
medicinal doaes for one year as a sedative and narcotic, and 
the only disagreeable result complained of by the patient 
was that it caused a hot feeling, with free perspiration , as if 
she were in a hot bath ; it was withdrawn at the end of that 
time without producing the least disturbance of the brain, 
inflammation of the skin, or loss of memory or intelligence. 
We have had no fatal cases, therefore, I believe that other 
causes besides the hydrate of chloral may have produced 
some of the recorded results. 

In thetreatmentofpoisonousdoses of thehydrat* of chloral 
the stomach-pump should be used, and the stomach well 
washed out with a decoction of green tea. The same treat- 
ment as for poisoning by opium is indicated, i.e., employ the 
physiological antidotes, such aa atropia and strychnia In 
hypodermic injections of the ^^ir to i\ of a grain. Maintain 
artificial respiration for several hours. If necessary, employ 
thegalvanicorfaradayiccurrent. Administer for six or seven 
hours brandy and beef tea, in mucilage of gum acacia, per rec- 
tum. When consciousness returns, keepthe patient moving, 
and apply flagellations and frictions to the body. When able 
t« swallow give brandy, beef tea, coffee, effervescing drinks. 
The patient must be closely watched by an attendant. 

In cases of chronic poisoning by chloral:— First apply 
wamath, and furnish warm air. Second, sustain the body 
by an abundance of food, especially warm milk, with a 
little lime-water, and atlmulants, say every two or three 
hours, one or two ounces of brandy or whiskey to half a pint. 

THERAPEUTIC EFFECTS OP HYDRATE 
OF CHLORAL. 
Chloral in Ti-aumatUi Tetomis,— Chloral has been found to ] 
be exceedingly valuable in relieving and curing c 
tetanus and trismus. There have been, up to June, 1879, , 
torty-one cases of tetanus treated by this agent, in which 
there has been twenty-six recoveries, and fifteen deaths. 
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Dr. O, Liebrelcht states tliat chloral does not act by 
removing the cause of tetanus, but simply by munteracUng 
its effectis, and that its uue uiuat therefore be persisted in, 
so long as the muscular spasm continues to recur. 

Chloral /ii/drate in obstinate vomiting of pregmin^. — Dr. 
H. J. RobluBon, of Jacksonville, Florida, writes to a fri«ndof 
minetliBt he has used with success hydrate of chloral to 
two drachm doses, and repeated in an hour or two if neMft- 
sary, in obstinate vomiting of pregnancy when the stomaoli 
ejected everything, and sleep was almost impossible. H 
furnished relief and sleep for four to six hourp, and wu 
gratefully appreciated. It could be mixed with starch or 
gum water, so as to not irritute the living membrane of the 
\ bowels. 

e In part compiled by I>i'. Juieph R. Bcek, Fort W>ys*> 
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Chloralin Eclampsia.— Dr. J. Masten,* of Whitfield, Penn- 
sylvania, reports a case of eulampaiii BuecesfuUy treated 
with chloral hypodermieally. He remarks :— 

"I found my patient witli strong convulsive movementa 
of the focial muscles and muscles of the extremities, and 
WOB informed by her attendants that this was the s^ond, 
and a .very severe convulsion. Failing to procure either 
chloroform or ether, I felt that I was in very close quarters, 
-with a responsible and dangerous case on my hands, and 
that the pulse, whichwas very weak and fluttering, forbade 
the use of the lancet. 

'"Being thrown entirely upon my own resources, and con- 
sidering myself justified in using any remedy that offered a 
hope of success, I Immediately dissolved what I Judged to 
be ten grains of chloral hydrate in a small quantity of 
water, and injected it subcutaneously in the left leg. The 
convulsive movements soon ceased, and I was gratified 
beyond espression to see my patient begin to rally, although 
nearly half an hour passed before she could control the mus- 
cles of d^lutition, after which I administered the chloral, 
In combination with bromide of potash, about ten grains 
each, every hour. There was complete blindness for over 
an hour, but no symptoms of a return of the convulsions 
untilseten a. m,, of the24th. She then informed me that 
the pain in her stomach was returning, and that she was 
getting blind i^ain, precursor to a third convulsion. I 
commenced crowding the chloral and bromide, and the 
attack was warded oft'. 

"There was no retuni of the convulsions, nor any synip- 
toms, after this period. It was not until three days after 
confinement that she realized that her labor had taken 
place. I saw the patient on the second day of June, and 
found her getting along f\illy as well as in previous con- 
finements. 

I attribute the good results in this cose to the prompt 
administration of the chloral hypodermieally. I was unable 
to examine the urine for albumen, from the fact that, from 
the first convulsion until forty-eight hours after, there was 
complete suppression of urine." 

■ Medical nnd Surgical Reporter. 
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This agent has been found useful in all general convul- 
sions and spasmodic diseases, which depend on direct dis- 
turbance of the central nervous system, but is contrarindi- 
cated in hysterical convulsions, owing to the initial excite- 
ment which is so often present. It is best to avoid it aJao, 
or give it with great caution, in ulceratlona of theprimce 
vi<E, in gouty states, in typhoid fever (see our experiments), 
and in disturbances of the circulation. (Liebreich.) Chlo- 
ral hydrate should be given with great caution to patients 
with cardiac disease. (Kosenstein.) 

Fothergill points out the fact that in an anieniie condition 
of the nervous centres chloral is contra-indicated; and Da 
Costa advisee caution in ita administration, and remarks 
that " in cases of cardiac debility, and in dilation, or much 
obatruetion of the heart, it is generally contrarindlcated." 

A distinguished alienist, Dr. Given, who has a private 
Institution ("Burn-brae," Clifton, Delaware Co., Pa.] for the 
treatment of the insane, informs the writer that chloral hy- 
drate has been found by him very valuable in various forms 
ofinsanityinprocuringaleep and allaying nervous agitation. 

Dr. Kerlin, chief physician of the Training School for 
Feehle-JIinded Children, at Media, Delaware Co., Pa., com- 
bines the chloral with bromide of potassium in chorea, epi- 
lepsy, and various forms of nervous disturbance in children, 
with the most happy results, — i.e., in procuring refreshing 

Beteniion of urine relieved by Chlornl — Dr. Tidd report* 
the ease of a young woman, in the ninth month of preg- 
nancy, who had not urinated for twenty-four hourB, as a 
result of which the bladder was enormously distended. 
Catheterization was tried, but failed, in consequence of the 
swelling and of the deviation of the urethra. Puncture of 
the bladder was proposed, but the patient refused to consent 
to it. Ten grains of chloral were then ordered every half- 
hour. It produced a deep sleep, during which the patient 
passed unconsciously an enormous quantity of urine. The 
evacuation commenced five minutes after the second dose of 
the solution. The retention did not return, and seven days 
later the patient was deUvered of a healthy child. — J<mr. de 
Med. de Bordeaux. 

Chloral in Mtffrainc. — Dr. Seure, in the Bull de Thrrapeu. 
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tigvc, strongly recommeDda the adminiBtratioii of chloral in 

enema, on the occurrence of the paroxysms of migraine, 

having found it alnmst infaUiblo, and exempt from the dls- 

I advantages attendant on other modes of giving this aub- 

I stance, and far preferable to the employment of morphia, 

I quinine, etc., for the sanie purpose. He givM, according to 

the sex or robuatnesR of the patient, trotn one and a half to 

three granmiea In a glass of tepid water, the effect of the 

chloral being rendered still more prompt by the addition of 

a tablespoonful of brandy. If a sense of burning in the 

rectum is excited, this may be prevented by adding the yolk 

of an egg, or by substituting tepid milk for the water. When, 

I aain somepersons, thereisdifflculty in retaining Iheenemata, 

I the quantity of the liquid may be diminished, and a drop or 

two of laudanum added. 
I Chloral Hydrate in Chorea. — In the treatment of chorea 

, sleep is of the flrst importance, and it should be quiet and 

long-continued. According to the most recent experience, 
hydrate of chloral has proved an extraordinarily valuable 
remedy In the treatment of chorea, especially in canea where 
the violence of the Jerklngs interferes with sleep, or the 
sleep is itself disturbed by spasms at night. If the intensity 
of the movements exhaust the patient at night, it Is well to 
give a dose or two during tiie day, in order to secure a few 
hours of sleep. This usually comes very speedily, and the 
muscular disturbance is soon quieted. 

In conjunction with this remedy our best authorities ad- 
vise full doses of Fowler's solution of arsenic. For many 
years it has been given with the best effect and with no bad 
consequences, double the doses mentioned in the text-books 
— namely, from five to eight drops of Fowler's arsenical 
solution for children from eight to ten years old, and from 
eight to twelve drops for adults, three times a day. It is 
best to give this preparation not by drops, but mixed with 
aromatic water and syrup. 

Hypnotics and ansssthetics may be entirely dispensed with 
in slight and moderate cases of chorea, but they are of great 
value in extreme cases, where the excessive muscular rest- 
lest^ness and sleeplessness threaten to exhaust the organism. 
Von Ziemssen* decidedly prefers chloral hydrate; it alnioet 

■ Practice of Moillol He. ZlemsBen. 
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aJways fkcte promptly and surely. By day or night a daw 
of tram flfteeu to eiglitj' graiu^ ia followed by quiet sleep 
&nd cessation of the muscular activity. • 

Other authors have recouuuended chloral hydrate in se- 
vere cases, as " Frerichs," " Gairdner," " J. Russel," " Bou- 
cbut and Verdalle." 

' ' Gairdner " saw a (w.-^e of cliorea in a girl of eight years, 
who took by mistake a dose of sixty instead of thirty grains 
of chloral hydrate, and after recovery from her intoxication 
was found to have entirely lost her chorea. "Frerichs" 
gave it in the dose of eighty grains to a male of 8event««n 
years with severe chorea. The result was a refreshing sleep 
of five hours. " Hussell " obtahied good results in the fifth 
month of pregnancy, after bromide of potassium had been 
giveu in large doses without success. " Bouchut's " patient 
of fourteen auda lialf years, with chorea and dementia, took 
forty-five grains a day for twenty-seven days, making in all 
somewhat over two and a half ounceB, spent almost the 
whole time in sleep, and suffered no visible bad results from 
the chloral. Improvement appeared from the fifth day of 
the use of the chloral, and the case was complete on tha 
twenty-eighth day. "Verdalle's" patient of eleven t<Kik 
very nearly three ounces in fifteen days. The improvement 
began to appear on the first day the medicine was given, or 
the fourteenth of the disease. In certain forms of chorea, 
either associated with or depending upon a rheumatism or 
tuberculosis, benefits have been derived by associating the 
hydrate of chloral with actecca raceniossa in the form of 
tincture, fifteen mimims ler a die. 

Chorea treated succea^ulty by iiiQcctiona of hydrate of chlo- • 
ral, by Drs. Goltz arid Auger, ciftereserine andaubeuloneov* 
injections of morphia had been tried. — This drug cannot l»e 
employed subcutaneousLy, owing to its tendency to produce 
local I irritation, whilst when given in the form of niixtuie 
or syrup it occasions nausea. When intro<luced into the 
large intestines it does not produce any remarkable sensa- 
tion of burning, or any secondary sjinptoms. They com- 
menced with the administration of forty-flve grains of chlo- 
ral twice a day in the form of enemata. Only slight improve- 
ment occurred at first, and they increased the dose'to sixty 
grains twice a day. Under this treatment, complete r 
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ery, which waa not followed by auy relapee, took place in 
fifteen days • 

PSe aS Chloral in Dipkthena.—TtT. Rokitansky (Afedioin- 
iache-Chirurgisahe Bandschau, November, 1878) has used 
fifty per cent, solution of chloral in three eases of diphtheria 
whicli had resiBt«d the usual remedieB, such as salicylic acid, 
carbolic acid, etc., and everj- time with the same results. 
The nolution was applied every half hour with a camel's 
hair brush, and caused but very little pain except in one 
cafje, where the tongue was thickly covered with a layer 
of diphchcretic matter. 

After the solution had been applied three times, — i.e., one 
hour and a half after the first application — large pieces of 
membrane could be easily removed with the brush. The 
underlying portion of the mucous membrane was red, and 
covered with fine granulations. As soon as the normal 
tissue could be seen, weaker solutions of chloral were gnul- 
ualty used, during the week, at the end of which the pa- 
tients entirely recovered. — London Medioal. Secord Decem- 
ber 1.5, 1878. 

LOCAL AN^,STHETIC APPLICATION OF HY- 
DRATE OF CHLORAL. 

Camphor and chloral when mixed in equal parts form a 
thick oleaginous and transparent liquid which, according to 
Prof. Howell of this city, ia one of the beat local anfflsthet- 
ics he has ever employed. I have made this beautiful pre- 
paration, and have made numerous satisfactory experiments 
with it in relieving pain when applied locally. 

Dr. \Vm. J. Tocher recommends the following for a cam- 
phor-chloral liniment, which has a powerful anti-neuralgic 
action ; Chloral hydrate and caibphor, of each one ounce ; 
glycerine six ounces. Powder the camphor, using a few 
drops of rectified spirits, mix with the chloral and allow to 
stand until the mixture becomes liquid, adding glycerine.f 

CHLORAL AS A COUNTER-IRRITANT. 

Among the many uses to which chloral has been put, we 
have not met before with the following from the Bulletin 
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Therapeiitique ; Made into a mass with gum trapauanth, 
spread on a paper and applied to tlie skin, it will produce a 
blister without pain ; applied as powder on cotton, it causes 
a painful burning sensation. By the former method a por- 
tion IB absorbed and the patient falls asleep. Its actioix ift 
L not so uniform as oantharides, but as a mild visieant, or an 
B agreeable revulsive, the writer would reoommend such djlo- 
B ral paper to physicians, tlie more so as it will keep (br 
■-months without losing its activity, if well prepared, 

I BUTYLCHLORAL HYDRATE. 

I Wlien I described this agent in my first edition, it was 

Ftermed croton-chlm-al, but since ( 1875) it has been determined 

^^at it is trichlorbutylaldehf/d, which is butyloldehyd 

■C,H,0, with 3H replaced by 3C1. The hydrate contalna a 

Kllttle over nine iier cent, of water. It is prepared liy passing 

m chlorine gas Into acetic aldeiiyd placed in a refrigerating 

■ mlKture, dissolving the dry niass, after distillation, in hot 

r water, allowing it to crystallize. It crystallizes from the 

water in thin white scales of a silky lustre, is freely soluble 

in alcohol and hot water, but not soluble in cold water. 

The alkalies decompose it. 

Administered to animals, it produces anichsthesia with 

I some degree of excitement. If the dose be lurpe, it destroy* 

Vthe animal by arresting the action of the heart. In maa 

Pit produces anesHtheeia, sleep, and relief of puin in doses of 

• from ten to thirty grains, the sensibility of the skin of the 

fe-ce being first aflfected, and then the lower extremitiei, 

followed by sleep wliich is deep and lasting, if iiot disturbed, 

for two hours. 

Its taste la like chloral hydrate, acid and disagreeable, 
leavingitsimpression on the throat, andis not tobediaguised. 
It has received a reputation for the cure of neuralgia of the 
fifth pair, and especially in that most painltil form, tio 
douloureu.>:. It has no advantages in other forms of neund- 
gia, insomnia, nervous headache, or as a palliative in dye- 
menorrhceal neuralgia over the hydrate of chloral. It Is 
very difficult to obtain it pure. By some good authoritiee It 
is stated to be entirely unsatisfactory in its results, having 
produced in their hands excitement, irritation of the throat, 
naiiuea, and vomitinjr. 
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Dr. Oficar Liebreich, who introduoed thia valuable agent 
into the service of medicine, has made a series of esperi- 
mente with butylchioral upon rabbits and the human sub- 
ject, which are reported in the Centralbl. f. it. Med. Wis- 
senach. This distinguished authority found that in animals- 
it produced ansesthesla of the head without loss of sensibility 
of the rest of the body; and^in man antesthesia of the fifth 
nerve only. 

To a child aged four and a half years, after trials had been 
made with smaller doses, 2.5 grm. of butyehloral were given 
in sweetened water. It soon fell into a sleep, from which It 
CMiuld be aroused by pinching its arms, falling again info 
slumber as soon as the irritation ceased. Irritation of the 
cornea, however, had no effect, and tt appeared to be entirely 
without sensation. This want of sensibility was noticed 
even when the child was roused from sleep; but the nasal 
mucous membrane, on the^other hand, was sensitive. To 
lunatics five grm. were given, and sleep, with antesthesia, 
produced while the patients remained seated upon their 
chairs, to such an extent were the sensibility and refles 
Irritability of the body maintained. Contrary toespectatlon, 
this remedy has afforded but slight relief in cases of tic dou- 
loureux, but he recommends it as affording temporary 
relief in trigemminal neuralgia. 

In the transactions of Medical Society of the 6tat« of 
Pennsylvania, vol. xii, part i, 1878, in the report of Cdm- 
inittee of Revision of the U. S. Pharmacopcea, "Croton 
Chloral" through Dr. H. H. Smith,, was not recommended 
for Introduction into the list of therapeutic agents. We are 
of the opinion that "croton chloral" has been hastily de- 
nounced because most of the drug used must have been 
impure to have caused all that is charged against it. 

Binger* says croton chloral is, perhaps, the most efllcacious 
remedy in facial neuralgia. In neuralgia due to carious 
teeth, In facial neuralgia in old people, In whom the disease- 
is most obstinate and severe, it is alike beneficial. 
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CHAPTER Vni. 

I JnhBlaregfliawkslaj-. Heam.Chaathara, Leiile, 4l!l8. Morgan, Bl«b- 
ftrdBOii. Angrove, and Clover for ether. Inhalereof Allls aadBklBr 
ner lori^hlorarorm. Inholer orTbomits for nitroDs oxide gtu. In- 
halerB of .r. F. Clover. F. H. C. S.. and ('odmiiu A ShurtlefffornltrOOl 
oxide gas and ether. BonwiU method otaniestbeBla by rapid respl- 
rallonR. 

Moat of the inhalers in use are mitde witli the object of 

iheatlng- the anEesthetie used, to furnish a large evaporating 

surface or lo serve the purpose of atlowine an admixture of 

Atmospheric air with the gas or lii^uid t-o be Inhaled. 

HAWKSLEY INHALER. 

It consists of "a glaa.'i veaael capable of holding ten 
ounces of ether, with un inlet valve for air, and Its 
sliding tube is graduated in ounces for the purpose of 
measuring the quantity of ether cou.tuuied. A pipe con- 
veys the vapor to the face-piece, the edge of which ia anr- 
rounded by a water cushion to secure exact adaptation- 
There is also a shutter valve for regulating the admission of 
air, either at the beginning of an operation or during its 
course. It has also an additional pipe, furnished with a 
valve, which conveys the expired vapor to the floor." Thl« 
latter is a useful addition, when emploj'ed in a hospital 
where a large number of patients are to be etherized in suo- 
cession, so that the ether is not diffused in the air around 
the operator. Wlien in use, the vessel in which the ether 
is contained is immersed in water, heated to 100", whiob 
promotes a more rapid and equable evaporation of the etha. 
" Ether bolls at about 90° ; but before tlie <|uantity eontaiaed 
in the vessel has reached that point, the temperature of the 
surrounding water will have fallen." This is a valuable 
inhaler; it is too complicated for every-day use by the 
physician or surgeon, but will be foimd verj- useful in large 
hospitals, and cause a great saving in the amount of ether 
employed. 

In the most recent ether inhaler invented by a gentlen 



of gvi'iit ]iractic3) experience, it lias two most jiositlve 
advantage:^; there is no waste of ether or diffusion in the 
roomj eeeoud, the clotJi can be removed and the water 
preesed out of it, and again employed, being free from all 
moisture and carljonic aeld. 

HEARN'S ETHER INHALER 
Ib nwiied after ite inventor. Dr. Joseph W. Hearn, of this 
extended experience in the admiiiifitra- 
The Inhaler, Fig. 15, 
has its outer case A made 
of thin sheet metal, hav- 
ing the lower edge, which, 
■s in eon tact with the 
>vered with rub- 



tion of aniestheticf 
tig 1 





lis 
fitted which cornea op- 
posite the lowerjoint, as 
It A 

The lint or canton Hau- 
uel upon which til e ether 
i« poured is shown at C, 
and IB held in place be- 
tween the wire gauze- 
B<.reen Band the funnel 
-■hsped top D. 

The object of this in- 
haler is to funiiph an 
undiluted ether vapor, 
imd pievent, as itshould 
when ether is nstid, thfr 
patitnts inhaling the sur- 
rounding atmosphere. 
The time re<iuired to pro- 
dute complete anseslhe- 
qla in ordinary cases, ia. 
from five to eight niin- 
utef. 
is economy ; it rarely re- 
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quiring more thrn two or three ounces of ether to produce 
tie full effect, for which reason it ia especially adapted to 
hogpItAl use. The apparatus, by confining the ether vapor, 
prerents In a great degree the impregnation of the atmoB- 
pherc in the room." If the patient needs air the iobaler 
can be withdrawn between every second or third inepiration. 
Almost all American surgeons employ etherin the various 
operations, even for the most deUeate, viz., on the eye and 
ear. In Great Britain and Ireland, the surgeons for a time 
employed chloroform to the almost entire exclusion of ether, 
but within the last few years the subject of the greater dan- 
ger in the use of chloroform has excit«d much attention, 
and many of them have changed their views, especially since 
the visit of Dr. B. J. Jeffries, of Boston, Massachusetts. 

CHEATHAM'S ETHER INHALER. 
This operates by replenishing the evaporating surbce 
without removing it from the face. A patient cannot be 
etherized as quickly with it as with the common cone, but 
with much less ether, and by it you avoid the disagreeabl* 
effects of having the ether permeating every part of the ofBce 
or bouse in which it is used. Its convenience of applicatjon 
is also quite obvious. The ease with which the foce-pieot 
(being paper) can be removed immediately after use and 
thrown away is, I think, a strong recommendation in it* 

The^apparatus consists of a tin cup (Fig. 16, A) holding in 




Fig. 18. 

the inside a sponge as an evaporating surface, and ooD' 
nected from the top by rubber tubing with the hottl« that 
ooDtains.the auiesthetic. This tube has attached toits# 
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tal end a cap D, that will fit over the neck of almost 
bottle, thua doing away with Lente's graduated bottle. 

Mode of using the In/ialer.—Mnke a cone of paper, cut 
the top off, so when the tin cup. A, is slipped inside the top 
of the cup It wiU protrude a. line or two from the top of 
eoue. Place tin cup, B, over both cup and cone, screw it 
down tightly by means of nut, C, and you have the cone 
held tightly. Attach tube to top of cup, and the apparatus 
ia complete. The smaller the cone, the more quickly you 
can get the patient under the influence of the ancestbetic. 
I would suggest after the cone is in position, the bottom 
should be trimmed, leaving a part of it (we shall call it the 
back part) that is intended to go over the chin, three inches 
longer than the cup, and sloping forwards and upwards, 
leaving the fiwnt part. Intended to go over the nose, about 
an inch longer than cup. E gives an inside view of cup, A.* 

DR. LENTE'8 ETHER INHALER. 

Aa early as 1866, Dr. Lente invented a form of inhaler, but- 
which has recently been modified. See Fig. 17. The pres- 
ent improved instrument re- 
sembles very much the face- 
piece of " Wal den burg's ap- 
paratus for the inhalation of 
condensed and rarefied air. 
The idea of using sheet brasB 
and the india-rubber air- 
cushion was taken from it. 
The air-cushion, however, 
provedafailure.andtbeinven- 
toraubstitutedhair for stuffing 
the cushion, which he states 
retains aufflclent of ita rotund- 
ity to fit the face air-tight. 

Mode of employing this form 

. of Inhaler.— X piece of aheet lint is stuffed into the cone, _ 

piece of wire or whalebone is slipped in, so as to keep the 

lint in phice and prevent ita touching the face. The iint is 

■ These variouB forma of Inhalers are made by S. S.White, Snowden, | 
Gemrlg, or Kolhe, Instrument ninkere, of this oltr; also, GeorEeTla- 
niann A Co., of New Vork, and by Codman it Shurtliffl, of Boston. 
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- ANESTHESIA. 

aaturated witli etber and placed over the face. There is an 
opening, fitted with a cork stopper nt the apex, l&rge eaough 
to admit air. This in usually closed, but if it is found 
necesaary, the stopper can be removed. The ether can be 
poured In at thia opening without removing the apparatus 
from Uie patient's face. Its cleanliness is perfect, hh a dif- 
ferent piece of lint ought to be employed each time. 
ALLIS' IMPROVED ETHER INHALEK. 




ALLIB' ETHER INHALER. 



237 



We present below cuts of the apparatus of Dr. Allin for 
the admin istratiou of ether. This instrument has been in 
use in the United States and Europe for the papt four years, 
and may be said to have won u pluee among the standard 
inatrumente. 

This and the following cuts are two-thirds tliei^ize of the 
manufactured instrument. 

The instrument was first exhibited before the Philadel- 
phia county Medical Society on October I4th, 1874, and de- 
scrilied in a paperupon antestheties published in the PMta- 
d p ia Med ai Tt ^ 61 nw dmp 
and strong an firs h fT p 

sioa 




l)e»criptionof the /jiAa?e/-.— It consists'of a nietalllo frame 
sufficiently large to tiiver the lower part of the face. The 
■e nearly a quarter of an inch broad, 'leaving a quar- 



bars are n 
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t«r of an iucli between each and ite fellow- The spaces are 
made by a pimch, which removes a aection from a eoUd 
sheet of metal. It will thus be seen that there can be no 
danger of the bare giving way, ae they would were they 
Boldered upon a band. 

In Fig. 20 we reproduce Fig. 19, with a bandage partly 
laced between the bare. It has been passed from side to 




Bide, dividing the instrument intn parallel sections. On 
the right, a part of the bandage may be seen rolled np, 
When the bandage has been pa^ed between all the tan, 
and the hood or cover put on (Figs. 18 and 21), one can lock 
rough the instrument from end to end, as there is a Bpaw 
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of nearly a quarter of an inch between tlie several sections 
of the bandage. 

The advantagea of this mode of construction are : — 
1st. It gives the patient (Fig. 21) the freest access of air. 
It is a mistake to think that air must be excluded. All that 
is neceasary is that the air should be saivrated with the va- 
por (if ether. 

2d. It affords a series of thin surfaces upon which the 
ether can be poured, and from which it will almost instantly 
evaporate. In this respect it differs from the sponge, which 
retains the ether in a fluid state much longer. Should the 
bandage become soiled a new one can be inserted in a few 



3d. By leaving the instrument open at the top, the sup- 
ply can be kept up constantly if desired ; and as ether vapor 
ia heavier than air, there is no loss by not covering It. The 
top ehould never be covered. 

Mode of using the Inhaler : — 

Ist. Place a towel beneath the chin of the patient, as 
experience has taught that a towel should always be within , 
reach in administering anaesthetics. 

2d. Place the instrument over the face, covering the nose 

and chin, and let the patient breathe through it before any 

ether ia applied. This will convince him. that he is not to 

If be deprived of air. 

I 3d. Begin with, literally, a few drops of ether; this will 

not irritote the larynx. Add, in a few seconds, a few drops ' t 
niore, and as soon as the patient ia tolerant of the vapor, 
increase it gradually to its fullest effect.* 

4th. When the patient is fully influenced It is well to add 
a few drops at short intei-vals, and thus keep up a gradual 
aniGsthetic effect. 

The advantages of the Inhaler : — 

1st. It presents a large surface for the liberation of ether 

MOTB.— Adraw Blip la rurnlsScd with carh inEtramont,— the aag- 
gestionofDr.W.W. Keen, Surgeon tost. Mary's Ho Bpttal. Thtspre- 
ventB the bandage f^om being soiled, and can itself be changed in a 
few seconds. 

■ 'When the effect of the aneeBthctlo Is apparent, a single layer of a 
ooarBB towel may he laid over the nose and mouth, and the instru- 
meut replaced. ThlB Is a wise precaution againBt vomiting or splt- 
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vapor. The parti tioas are made of thin bandage, and the 
■ GomJn g to both sideB of eacb Inyer, acta the eth er vapor free 
)re rapidly than is possible In the use of a towel or sponge. 
Id. It is open at the top, and ether can be added con- 
stantly if desired, and in small quantities, without remov- 
, ing from the face. The sponge and towel both require re- 
I moval, and the etiier is usually poured on them in quaiititieB. 
i. The ether vapor falls by its weight, as it is heavier 
I than the air; and as the instrument fits the face the patient 
I gets the full advantage of it. 

4th. It does not cover the patient's eyes, does not terrify 
I him, and he often pn>4seH under It^t influeDce without a 
[ struggle. 
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Fig. 21. 

ith. Uy its proper u«e tlie laryngeal Irritation m»y ht 
wholly avoided, the ainestlietic effect as easily gained aa II 
possible with the use of ether, a great ei'ononiy c)f Hher MiJ 
great uonifort lo the patient.;' 

"^^. H, Cobiirn, late resident physiifian of Howwdfi 
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pital, carefully recorded all the eases, at my request, occur- 
ring during the years 1876-6, in which this form of Allia' 
inhaler wae employed in the various surgical operations 
performed In the institution. It was found by him that the 
shortest time required to produce complete antesthesia in a 
young female patient was three minutes, and the amount of 
ether employed was only one iluid ounce. The longest 
period required in an adult female was seven minuter, and 
the amount of ether used two ounces and a half. The doc- 
tor did not notice in any of the cases but slight redDesa of 
the eyes. In a few inatances there was a hysterical' ten- 
deaey among the females. If solid food had been taken, 
vomiting would follow, but after Uquid or light forma of 
nourishment, vomiting was very rare, not more than one in 
fifty cases. In temperate males the time for full ansesthe- 
sia was from five and a half to eight minutes. Ether con- 
sumed, minimum quantity two ounces, maximum, three 



The objections to this form of apparatus are :— 

1st, That the exhaled vajwr is not conveyed to the floor, but 
is diffused in the air, to be breathed by the operator and hia 
assistants. For ft single operation, this is not of much im- 
portance, but where there are a number of cases the arrange- 
ment is not conducive to the comfort of the operator. 

2d. The bandage of muslin across the bottom becomes 
clogged with moisture and saliva, and at times by discharges 
from the stomach, and cannot be so readily removed. 

3d. Owing to tne ]>eculiar arrangement of the muslin 
Htrips, it is tedious when it is required for a number of 
patients to remove or replace them. 

In a conversation with Dr. AUis, he stated that he con- 
sidered the chief merit of his instrument was, that It 
thoroughly and instantaneously liberated the ether, and 
that while tliere was not the least impediment to respiration, 
yet aU the air was impregnated with the antesthetic. 

Neither ether nor chloroform can be inhaled in the pure 
Btate. 

It is always atmospheric air, impregnated with the anees- 
thetlc, that sustains life and produces antesthesia. 

The expression "give him notiiing but ether, exclude the 
air," are only relative terms ; they simply mean saturate the 
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L air OM I'lut/i as paa^ble with the ether. Permit the pati^ 
t to have no fresh air, but compel him to breathe air charged 
f vfUh ether. 

I Now, in Allis' apparatus there is no chance for the ethet 
1 to remain in its Quid Btate, but exposed as it is on a thin 
I stratum of muslin it yields its ancesthetic principle prompt^. 
I "When he first employed bis instrument, bystanders would 
t suggest that it be closed at the top, so as to permit uo escape 
I of ether. 

This will show that the true lawsof ether were orerioolfed; 
I ether-vapor, while it will diffhse itself throughcfut an entire 
I room. Is of greater specific gravity than atmospheric air and 
I tends to the floor, 

I To close this apparatus at the top, 'would necessitate lo- 
I gresH of air at the part surrounding the mouth, fbr air mUll 
I be admitted. 

I If it be excluded at the bottom and left open at the top, 
I the advantage of having a constant supply of ether drap- 
ping upon the folds is very great. 

Some suggested that the frozen moist vapor that is seen 
at the top of the instrument indicates a waate of ether, hut 
the small quantity used and the rapidity with which an«BB- 
thesia can be effected, are complete refutations of this. 
I The untidiness can be entirely avoided with a little care, 
I The late Dr. Morgan, of Dublin, has comparatively tested 
I the cone and sponge with the inhaler, and finds that the 
I time is not only much longer in the first form of apparatus, 
[ but the effects also far less satisfactory hotli as to the tem- 
I porary and after condition of the patient, 
[ Mr. Morgan, Surgical Registrar at Bt. George's Hospital, 
I London, has suggested a modification of the felt cone ordi- 
I narily In use in this and other hospitals in Eugland. 

"The instrument consists of a cone of felt, in the apt^xof 
which a piece of sponge is fixed, on which the efJier Is 
poured. This is fitted into a case of metal surrounded by an 
outer one of similar shape, but sufficiently lai^e to leave a 
space between them through which the expired air can 
freely circulate before it escapes. There are two valvn, 
acting in opposite directions; one admitting the air, which 
passes through the sponge moistened with ether ; the otheri 
h which it escapes'into the chamber lietween the two 
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metal couesi. The cIokc application of the inatrument to the } 
fate is secured by means of the India-rubber cushion, which 1 
le filled with air by the tap, eo that all the air inspired must | 
pass through the valve. The warmth produced by the air 
which cireulat«a between the two conea prevents the ether 
on the sponge from freezing, and the vapor which escapes is J 
carried off by a tube to any distance which may be desired. • 
The quantity of ether required In this apparatus is much 
smaller than in the ordinary cone; and the advantage it j 
thus poBsesses, as well as the safety and freedom from ether- 
vapor obtained by the admin istra tor, render it superior to 1 
other similar apparatus. Several American surgeons, whose I 
knowledgeandexperlenceof ether are generally recognized, I 
have expressed considerable approbation of this invention. ] 
It is manufactured and sold by Messrs. Blaise & Co., 67 St. j 
James Street." I 

The following results* were obtained by the use of Mor- t 
gan's inhaler; — I 

KEPOKT OF EXPEKIMENTH WITH ETHER IN TWKNTY-SIX 1 

Sbortest time taken to place n patient uiiiler the 

aoFestbetlc influi>nce H niin. 30 ECcuml!. | 

Lon gee t time Zi " D 

Average time. B •■ 10 " I 

Average time under InHuence in " 6 " I 

Smalleat quantity oretlier used In one onse. . 2(iiiiices4 drachma. I 

Lai^ext 9 " < 1 

Average, 5 '■ 1 ■' 

Vomiting occurred in eleven cases during or after the ad- I 
ministration of the drug. Excitement occurred in seven I 
ca,ses to a marked degree during or after administration of J 
the drug. (Does our experimenter mean resistance as ex- 1 
citement, or, if in a female, as hysterical excitement?) The | 
aniesthetic was invariably given on an empty stomach. The 1 
ether was given by Morgan's inhaler. F.thcr was analyzed j 
and found to be perfectly pure, 8. g. 720.2 at fi4° F. | 

• Tbosa who have used lioth the Enellsh and American ethers state 
that the former gives less favorahte results thau uur wiiehed ether, 
BBthcr fortlor, U. S. P. 

t BjBargeon-MBjorForter.ABHlBtantFrofesBiir of Military Surgery, 
Lwdon; 1873. 
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ETHER INHALER OF DR. RICHARDSON. 

lu 1873 Dr. B. Willis Richardson,* of Dablln. designed 
I imd employed a simple fonn of ether inhaler for use in hofr 
I pital practice. The ether box, of metal, has a capacity of 
I tiiree ounces, with an oval air-opening half an inch loag, 
Bimd about an eighth of an inch from Its upper margin. By 
Iriotating the lid, which has a similar shaped opening in ib 
r Bide, the admission of air can be easily regulated. At the 
beginning of the inhalation, the inner opening ma; be fall|' 
exposed and gradually covered. The ether box communi- 
cates with the face piece by means of a tube an inch in 
length and one inch and a half in diameter, the ether-box 
opening of the tube being two-thirds closed by a fixed 
diaphragm. This prevents the fluid ether from passing into 
the tube when the patient is In the horisontal posiUoo. 
The face-piece opening of the tube has a diameter of one 
inch. The tube itself, in order to increase the evaporating 
surface, should be nearly filled with soft cotton candlewJck, 
having, when in use, one end submerged in the fluid ether. 
The inhaler moy be made of silvered copper or of block tin, 
but the margin of face-piece should be formed of flexible 
metal and covered with nriorocco leather. 
"This inhaler the inventor states to be simple in form and 
h moderate in price, and designed as a aubatitute for thu towel 
I and sponge, in the use of which there is much waste of 
r-fitber, a mutter in hospital economy that may he of some 
importance." 

Dr. Riebardson has employed and prefers anhydrona snt 
phuric ether, because it was found to produce the auntt 
. rapid anesthesia. 

DB. ANGROVE'S HANDY ETHER INHALER.t 

This gentleman states that In England there is a great 

' wantfeltjust at present for an effective, handy and cheap 

Inhaler. He has endeavored to supply this want. Hlfl 

inhaler " consists of a.cylinder, on which fits, by a bayonet 

ia and illiiatrntlon o( ail ether Inhaler, etc. B; B. W. 
[^Blchnrdsoii, F.R.C.S.l. Jotin Falconer. Dublin, 1BT3. 

riie dewjrlpllon of a hnntly ether inhaler. By W. T. AngrDve, 
aeBurgeon Co the Yarmontli Hospital. " London Lancet," Mareb. 

T, p. m. 
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joint, a cap, arouucl the rim of which are ultached several 
etout wires. The top of tlie cap is perfomted with lioles, 
and through the niiddlsia inserted a long metal tube reach- 
ing nearly to the bottom of the cylinder. One end of an 
air-tight silk reservoir is fastened to the cap, and the other 
to the flexible tube, which is alao attached to the mouth- 
piece. The flexible tube runs through the reservoir, and is 
directly connected with the metal tube. The inside of the 
cylinder la lined with felt, and a couple of turns of thesame 
jDflterlal iire wound round the wires, thus presenting three 
suffacea for the evaporation of the ether. Having filled the 
reservoir with air, an ounce of ether Is poured into the 
cylinder through the nozKle ; this diffiises Itself all over the 
felt. The mouth-piece ia then applied to a patient ; he is 
told to ' draw in his breath ; ' the vapor he inspires comes 
from the reservoir, passes through the holes in the cap, over 
the evapoi'ating surfaces of felt, and up through the whole 
length of tube; he expires the same vapor which passes 
back to the reservoir, and becomes re-chai^ed with ether 
during the sext inspii-ation The inventor further states 
he has completely aiifesthetized several individual patients 
in a little over one minute, one iri forty seconds. An ounce 
of ether is sufBcient to beep a patient about ten minutes." 

The cylinder is five Inches high and three in diameter. 
The reservoir holds about a pint and a half. The length of 
the tube can be made according to taste. To show that 
they are still at sea in England in regard to ether inhalers, 
. I will conclude this part of my subject by giving a descrip- 
tion of one of the latest invented, from the British Medical 
Journal. 



I 



" In the Bi-Hish Medical Journal of July 15th, 1870, I de- 
scribed an apparatus for giving laughing gas and f-tlter sep- 
arately or combined. Experience in more than three thou- 
sand cases in which I have used it convinces me tliat the 
administration of ether may be made far less unpleasant to 
the patient, and efpially effective and safe, by first giving 
enough gas to render the jjatient unconscious of its taste. 
^The arraugemeut of the apparatus enables one to cause 



246 



ARTIFICIAL AN.ESTIIE8IA. 



the patieut to bfeatlje directly Into and out of a bag, or 
partly or entirely through a vessel containing liquid eth». 
Even without gas, it is very efficient, inasmuch as it gives 
the power of varying and of sustaining the strength of the 
vapor. I have used it a great many times without gas, and 
find it as safe as any other way of giving ether, whilst tlu 
risk of coughing and sickness is much lessened. 

" The pian of excluding fresh air until insensibility lin 
been induced, and admitting it very sparingly afterwards, 
has now been extensively tried in various ways, and, so fiu 
as I know, it is practically free &om the danger of causing 
serious obstruction to the pulmonary circulation and over- 
distention of the right cavities of the heart. Of course, air 
cannot be indefluitely excluded, hut the pulse and respira- 
tion give timely notice when air is required. A single arti- 
ficial respiration of freah air in these eases afTords more re- 
lief than several such respirations when the apncea has 
resulted from an overdose of ether or chloroform. The 
reason for this is, that in the former case the symptoms 
depend chiefly on the want of oxygen, and in the latter 
upon the presence of a sulratance which has not only en- 
tered the blood, but has penetrated the tissues of the body. 
If the apparatus be overheated, or if the ether be turned on 
too quickly, the ordinary coughing and struggling would, 
of course, be produced. The apparatus, however, requires 
a little more attention to temperature and other details, and 
ia rather too complicated for general use. I have made 
several attempts to avoid the necessity of warming it. This 
can he eflfeeted by having the ether vessel surrounded by a 
larger quantity of water at the ordinary tempi.'rature, but 
then the size and weight of the inhaler becomes objection- 
able. Better success attended modifications of the instru- 

I ment having the ether vessel placed oloae against the fiice- 
piece, so as to receive more warmth from the patient's breath 

> and from the hand of the administrator. 

a greatly indebted to Messrs. Mayer and Meltzer fer 
their patience and ingenuity in carry ing out my ideas, and 
my present object is to call attention to a portable re^laUng 
inhaler made by them. Itsadvantagesare these : 1. ItliM 
no valves ; 2. It supplies the vapor so gradually that pa* 
^toeathe quietly ; 3. It produces sleep in two minv "" 
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4. It does not re(|uire fresh ether during the eoDtiniiauce of 
an operation ; 5. The recovery from a Hhort operation is 
more speedy than with moat other inhalers ; 6. It does not 
need to be warmed before it is used ; 7. No sponge or felt is 
required ; 8. Ether left in the inhaler can be saved for an- 
other time. 

" The face-piece is edged with an air-cushion. The ether i 
vessel and water chamber rotate upon the mouth or the ^ 
face-piece. When the instrument is first appUed, the stop- 1 
per Bhould tie towards the patients forehead, and now he 
breathes in and out of the bag directly. Aa the ether vessel 
is turned round, the air is obliged fo ent«r the ether cham- \ 
ber and pass through it before it reaches the bag ; and when I 
the vessel is turned half round, so that the stopper is oppo- 
site the patient's chin, all the air going in and out of the | 
bag must pass through the ether veBsel. Two ounces of ' 
ether (specific gravity 73S) are enough for a long operation. ' 
TJaually an ounce and a half is the proper charge. The 
opening for supplying the ether is arranged to prevent an 
excessive quantity being supplied, but to guard against the 
possibility of a few drops escaping through the inner open- 
. ings, there are two recesses made to catch them, and pre- 
vent the liquid ether from reaching the patient's lips. 

" The ether vessel is spherical in shape, and one half is 
surrounded by a closed water compartment to prevent the 
ether from becoming too cold. The bag need not be much 
distended when in use, and can be kept on one side so as 
not to obstruct the light in operations on the eye. The in- 
strument is intended for giving ether without gas, but by 
connecting the bag with a supply of nitrous oside, it fonns 
a tolerably efficient substitute for the gas and ether inhaler 
above meutioued.'' 

CHLOROFORM IKHALERS. 

A shuple form of inhaler for the administration of chlo- 
roform, devised by Dr. Allls, of this city.* Bee Fig. 22. 

"Itconsistsmerely of two tin cones soldered apex to apex, 
with a tube projecting from the upper or receiving cone 
into the lower. Around the base of the_ larger cone a piece 
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of IJoeo is tied. When the inatrumeiit in to lie u»ed, » 
towel is properly folded and pinned around the larger cone, 
presenting, when complete, a coneof sufliclent si 
neatly the mouth and nose. 

"This cannot be called iin inhaler with any more pro 
ety than can a towel or a napkin ; but 
while it resembles the latter in principle, 
it has in practice very many and import- 
ant advantages. 

" 1. The chloroform falla through the 
tube upon a single layer of linen to both 
sldea of which the air has ready aecoss, 
and is iiecordingly instantly evaporated. 

" 2. Everj' (iri'p is conveyed to the pa- 
tient. 

"3. A few drops at a time are all that 
are ever required, and ali the patient can 
breathe with comfort. 

" 4. The dropping may be more or less constant, fl 
lostrimient need not be removed from the face, ancT 
means of a ' dropper ' (see Fig. 21), the operator can gauge 
the amount to the necessities of the case. 

" 5. The aumsthetic influence is gained gradually, impet- 
ceptiblyand rapidly, and with a minimum amount of chlo- 
roform. I seldom use more than a drachm and a half in 

"B. As only a few drops need be added at a time, the 
danger must be far less than when an indefinite ijuantltjr 
is poured on from a bottle at once. 

' ' 7. There Is no exclusion of the air, but the air that ii 
breathed is impregnated with a fresh supply of cblorafonn. 
I. The time consumed is usually from three to Un 
minutes. 

"0. The influence once obtained may be easily i 
tained. 

" We have used this repeatedly for nearly four yo 
have found it all that we could desire. 

" It is exceedingly convenient as a frame work i 
which to pin the towel, and us a receiver of the cliloraform, 
and so simple in construction that any tinsmith could moks 
■r reiiair it should it be broken." 
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ThiB consiatB of a wire frame (like those employed in Ger- 
many) ; it le In the form of a scoop net, wiiich, when in iiae, 
IB covered with a tliin flamiel or domette drawn tight. 
There is an accompanying green glass liottle for the (rhloro- 
form, with a stopper and cap, and on removal of which a 
tuhular stopper is fitted so as to use it for a dropper. 

Directions for adjitaling. — Adjust the doniettfl cover by 
passing the handle of the inhaler through the slit up to the 
hinge; then draw the India-rubber opening over the wire 
bame, keeping the aide on which the facial or horizontal 
wire ia, looking upwards. 

Adjust the horizontal or facial wire (under the domette), 
and keep it in position until you have unfolded the handle. 
Bee that the small notch in the hinge extremity of the 
handle receives the facial wire and fixes it; then turn the 
instrument over, and fix the nut or holt beneath the 
handle. 

There are two domette covers with each instrument. 
When soiled, or, indeed, after administering chloroform to 
any patient, a fresh cover should always be put on. 

DifccHons for using. — Never charge the bottle with over 
three fluid ounces of chloroform, namely, to the top of the 
tell-tale or slit in the leather cover, otherwise the contents 
will not flow freely enough when wanted. 

In adjusting the tubular stopper see thatitisGmily "sent 
home" with a turn, so that there will be no likelihood of it» 
falling out during use — an accident which hitherto has not 
happened. 

The inhaler or mask is to be held with tlie lefthand, close 
to or more or less distant from the nose and naouth of the 
patient, whilst the chloroform bottle, with the small glass 
cap removed, is to he held in the right hand, and its con- 
tents are to be poured in a atream over the surface of the 
domette (while in situ over the face of the patient) in such 
quantities as the administrator may think advisable — in 
fact, the bottle is to be used the same as a watering-pot for 
flowers. But it is necessary to bear in mind that, in conse- 
quence of the peculiar construction of the stopper, only from 



ARTIFICIAL AN.5STHESIA. 



'250 

flfteeu to thirty niininis can flow at one inversion of the 

bottle; airmustbere-admjtted, either by a fresh inveraion, 

or by shaking the bottle while in the inverted position, in 

order to re-establish and keep up the flow when neceasary. 

The instrument in its present form haa been used moat 

extensively to indut% the deepest anaesthesia in capital 

operations. In the more violent forms of mania, epilepsy, 

I and delirium tremens, it haa also been extensively used. II 

' haa been used in dentistry, in general surgery, and in mid- 

I wifery, in all conceivable positions of the body; but the 

f back and sides are the positions most fo be preferred, as re- 

L gards rapidity of effect, economy of the ansBsthetie, and the 

I safety of the patient. In point of economy alone, this appa- 

8 saves at least sixty per cent, of chloroform more than 

I any other practica! method of successful administration. 

THOMAS' NITROUS OXIDE INHALER. 

The Thomas inhaler. Fig. 23, is turned from a piece of 

vulcanized rubber, eight inches long by three inches square. 

I leaving the mouth-piece one inch and a half across. The 

I diameter of the opening is a little more than one-half an 

t inch, with stopcock In the centre, in which is the inl 




Fig. IH. 

valve, whicli is constructed of a simple piece of rubber dam 

secured by a pin to a stoppel, in which are three obtong 

apertures, as is the inhaling valve at the extremity of the 

inhaler. The aperture being of sufflcient size, is made not 

to obstruct the free passage of the nllrous oxide gae, the 

J valves are threes] uarters of an inch in diameter, and the 

1 Btopplo is of vulcanized rubber. His method of using It is 

I deeoribcd under nitrous oxide, page 164. 
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The following is a. deecription of the apiiaratua of Dr. 
Clover :— 

" The apparatus conaiats of a thin bag, oval in shape, and 

fifteen inches long ; at one end ponneettd with the ether 

ve«ael, at the other with the face-piece. Inside the bag 

» there ia a flexible tube also connected with the face-piece 

and ether vessel. 

"By turning the regulator (Re) the patient is made to 
breathe either directly into the bag, or indirectly through 
the tube or ether vessel. 

"When the letter G is visible, the way to the ga^ bag la 
open ; when the letter E ia visible, the only way to the bag 
is through the tube and ether vessel ; so that the more the 
r^ulator ia turned toward E, the more ether is given, and 



" The other vessel contains a reservoir of water to pre- 
vent the temjierature of the ether becoming too low ; this 
is to be kept full. 

" The ether vessel is to be rather more than half filled, 
the precise point being marked against the glass gauge. A 
thermometer inside this gauge tells the temperature of the 
ether. Before using it, the vessel should be dipped into a 
basin of warm water, and rotated until the thermometer 
stands at about 68°. 

" If the room be cold, and if the patient have thin cheeks 
and large whiskers, the temperature may be 73°. 

" It is important that the face-piece should fit closely 
against the face. Those made by Mayer, of solid leather 
framework supporting a collar of inflated india-rubber, are 
the best, but aometimea they require to be warmed before 
using. Forgiving nitrous oxide only the regulator is turned 
to G. The stopcock of the ether vessel ia closed. 

" This vessel is hooked upon the strap round the neck. 
The atrap is adjusted so that the ether vessel stands at a 
higher level than the face-piece. 

" The gas being turned on by rotating the foot key with 
the foot, the gas bag is kept fllled as fast as it is emptied by 
the patient. When the latter breathes out, the supply of 
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the gas IB stopped, and after the bag is fully distended, 
the escape-valve opens, and allows the expired gas to escape 
" If the shape of the patient's face prevent the face-pieee 
from fitting closely, the escape-valve should be closed )yj 
pressing it with the finger. Enough gaa will escape be- 
neath the face-piece during the expiiatiou. But the bag, 
[ heing eliglitiy distended, will yield the gas so abundantly, 
I that no air will be drawn in at tlie same place during the 
[ inspiration. 

I " If ether is to be used without gaa, the gas-tube shouU 
\ be talien off the ether vessel, the regulator should be tunied 
I to ti, and the face-piece should be first applied to the BtM 
k during an expiration, and be held rather closer during ex- 
f plration than during inspiration. 

I " It is important not to oblige the patient to inhale after 
I the bag is empty, because the baronaetric pressure of air on 
I the etlier being diminished, the vapor would increase in 
I Btrengtii, and make the patient cough or perhaps voiiiit, 
I " Tiie regulator is gradually turned towards E, and thn» 
I the way ia opened to the inner tube. The nir breathed 
I through it carries vapor from the vessel into the distal end 
I of the bag, 

"As soon SB one-half of the air passes through the ether 
L vessel, the vapor becomes strong enough t^ catit<e insengi' 
I bllity in about two minut«s, usually witiiout any coughing. 
I Aa the movement of swallowing ia excited by a too strong, ' 
I although lesspungent, atmosphere than is generally needed 
I to excite coughing, it should be watched for, and the regu- 
I lator alighily turned back if it occur. 

I " By fur the eaaieat and least unpleasant way of getting 
E a patient ready for a surgical operation is to use gas and 
[ ether combined, the gas being given pure during four or 
I five reapirations, and the ether gradually added as atwva 
[ describetl. 

" The supply of gas should cease when the ellier Is turned 
I on ; but If during the operation we have admitted so much 
I freah uir that the patient seems conscious of the taeleof 
I ether, we may, instead of increasing the ether, glva fli|l^B 
eral supply of gas until the patient is tranquil. ^^^H 

I " I find lees sickness and less complaint of the tfl^^^H 
I etlier afterwards than when ether is used alone. ^^^^| 
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" In operationB on the pye, the muscular twitching and 
panting character of the breathing during the first few 
minutea of insensibility are objectionable ; but if the opera- 
tion be not commenced for five minutea, and the ether 
given as strong as it can be taken without exciting a cough, 
the patient begins to breathe stertoroualy, and now the &ce- 
pieee may be removed every third or fourth inspiration, 
and as the stertor goes off, the eye will become quite 
steady. 

" 1 am, however, so weLl satisfied with a modiiication of 
my chloroform apparatus, by which I can give as rauch of 
ether or chloroform as I like, tliat when I have a choice, I 
prefer using these for cataract operations, and for the liga- 
ture of deep-seated arteries, etc. 

" With respect to vomiting, I think it niorit important 
that the patient should have an empty stomach, and prefer 
that neither food nor drink of any kind should be taken 
for from four to six hours beforehand. 

"There la less sickness after operations if done before 
breakfast, 

" In using this apparatus, as in using others, the breath- 
ing and the pulse should be kept under observation. 

"Whenever we see a patient swallow, it is probable he is 
taking the vapor stronger than is necessary, and the regu- 
lator should be turned back slightly. 

"If the patient cough violently, remove the faee-piece, 
and be sure that the apparatus has not been overheated or 
filled with ether above the proper level. 

"As soon as any muscular twitchinga, like those of pa- 
ralysis agitaus, ai'e seen, give about a fourth of an inspira- 
tion of fresh air, and do not keep tlie faee-piece quite close 
to the face till the twitchings have nearly eeased. 

" I have never seen any harm result from the condition 
which causes these movements. If air were not given, they 
would increase, and then stop ; the respiration would he- 
come intermittent, and some time after this the heart 
would cease to beat. 

" The fact that death may be produced if signs of danger 
are disregarded applies to all anesthetics. 

" Whenever the breathing becomes jerking, sobbing, or 
Intermittent, the face-piece should be removed, but applied 
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diifftly the breathing loses that character, uale.'^ the pulse 
is much depressed. 

" It is much less importjint to watch the pulse whikt 
giving gas an<i ether than in giving chloroform ; but it la 
desirable, for when it decidedly loses power, we may safely 
admit a Uttle freeh air, and thus anticipate the need of IV- 
moving the face-piece to a greater extent on account ^ 
muscular twitching or stertor. 

" If the linger be taken from the pulse to do something 
else, I would give a little air, unless the patient bad taHj 
just b^un to inhale, or was evidently but slightly tmder 
the autesthetic. 

"Practical suggeetious; — 

"As the apparatus would be injured by an excited patient 
taking hold of it, it is as well to have an assistant near in 
case of need. 

"It is a good plan to replaceahandkercliiefover a patient's 
eyes, and keep it there until he is asleep, and apply it agiun 
when he is about to awake. 

"In operations on the rectum, it is desirable thai tht^ band- 
age required for keeping him on his side should be apfiUed 
before giving the gan. 

"Budden distension andburstingofthegas-bogorgas-tabe 
can scarcely happen when the gas rarefier is use<l; but if 
this be not used, or If the gas-bottle have bewme froEen, It 
is desirable to worm the bottle, and in doing so, the top md 
should be more warmed than the other. 

"Whenever there is much difficulty in getting theftce* 
piece adjusted, it may be necessary to arrange a handheld 
chief or towel so that the air drawn in under the face-pieoe 
may be nearly the same as that which was briailiied out. 

"In conclusion, the advantageH of the appuratus aw 

"1. It lessens the WBHte of ether, ami consequently the 
odor of etber about the house. 

"2. The patier-.t usually goes tosleep without any strag* 
gling, and Is ready to be operated on in from one totvo 
minutes. 

"3, The percentage of ether need not be so high as topro- 

duee coughing or swallowing, and it can be made strongtf 

^ or weaker, as we wish, by merely turning a regulator. 
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" Lastly, patients recover rapidly, with less ilelirioim ex- 
citement and leas Bickness, than if-etber be yi^'^Ji '» Uie 
usual way." 

In April, 1877, Dr. F. N. Otis, of Xew York, exhibited 
Clover's apparatus for admiaisteriDg ether and nitrous ox- 
ide, and remarked that it had given him the best satisfac- 
tioii of any apparatus he had ever employed, for anieathesia 
was readily produced without a struggle upon the part of 
the patient. It could be used for the administration of 
laughing-gBS without producing any of that dreadfully BUf- 
focative appearance so oommonly attending its use by the" 
methods usually employed. He thought well of prefacing 
the ether by the use of a moderate amount of nitrous 

Deuth under the. adminvitration of nitrous oi-idc and ether, 
— "A death has recently taken place In London, at Univer- 
sity College Hospital, during antestheaia from nitrous oxide 
gas and ether, being, we believe, the Erst fatal case which 
has occurred in this country that can Ije attributed to this 
combination of aniesthetics. The patient was a wooma 
fifty-five years of age, who was admitted to the hospital in 
consequence of strangulated femoral hernia. When admit- 
ted she was in a very weak and exhausted condition from 
constant vomiting, the hernia having been strangulated for 
over forty-eight hours. She was taken into the operating- 
theatre, and gas and ether adniinlstered by means of Clov- 
er's apparatus. In about four minutes she was well under 
the influence of the anaisthetie, without having exhibited 
any previous excitement. Taxis was then applied, when 
almost immediately the patient became pale and recom- 
meneed vomiting stercoraceous matter. At the same time 
the respiration becanie weak, and the pulse at the wrist im- 
perceptible. The doors and windows of the theatre were at 
once thrown open, and artificial respiration was carried on 
for a few minutes. Aanoobviouabenelit resulted, an enema, 
containing three ounces of brandy, was administered. 
Funics of strong ammonia were applied to the nostrils, and ' 
ammonia injected into the right median basilic vein, but all ' 
without any good result, and the patient died wlthiu about 
ten minutes ftova the onset of the alarming symptoms. 
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Lutopsy, atercoraceous matter was found iu the tTacbca 
L and right bronchus. The right side of the heart and the 
I large veins were full of dark fluid blood. The ventricular 
I walls were thin and flabby, and the cavities slightly dilated. 
I The left ventricle was empty. The arch of the aorta pi^ 
eented numerous patches of atheroma."* 

Sir Henry Thompaon recomnieiida Mr. Clover's plan of 
administering nitrous oxide gas for thirty seconds and then 
L ether.f 



I INHALER FOR NITROUS OXIDE GAS OR 3 

OF CODMAN AND SHURTLEFF, OF BOSTON. 
I have received a beautiful inhaler (rom the a;boTe firm, 
through the politeness of S. S. White & Co., of Philadri- 
phia. 
The poiuta for which they claim superiority are : — 
"Ist. Durability; beiugmadeof metal, they are not liable 
I to be easily broken, as so frequently happens to the hard' 
f rubber inhalers, and as they are nickel-plated they retain 
[ their brilliant polish without change. 

" 2d. For convenience both to the patient and operator. 
f "With one hand the latter can apply the inhaler, and open 
I or close the two-way stopcock, leaving the other hand at 
L liberty to control the patient, or for such exigencies as nUQ' 
I occur. As the elastic hood covers both nose and month, 
\ the patient is saved the necessity of having the nostrila closed 
either by clamps or the fingers — a part of the operation al- 
J ways very disagreeable, a-nd to very sensitive patients pod- 
I tively frightful, as it produces a feeling of BUfTocation. 

"Cleanliness. The rubber hoo<l, which alone comes in 
contact with the face, is easily removed and replaced, and 
as all the other partis are either metal or hard rubber the 
whole instrumeot can be kept perfectly pure by waehlng, 
which is a point of great Importance to the comfort of th» 
I patient. 

" 4th. Durability and accurate working of the valve*." 
Upon this, perhaps, more than anything else, depeodi 
I the successful administration of anEesthetics. If the ex- 



NiTRors ox II 



: GAS A 



3 ETHER 



257 



baling Tslve (ioes not quickly and perfectly close while the 
gas is being Inhaled, air is taken with it, and the gas is so 
much dlhited thut it very much delays or wholly prevents 
the desired effect. 

If, on the other hand, the inhaling valve does not work 
properly, the patient breathes back into the reservoir a mix- 
ture or nitrous oxide and air, • 

Fig. 24 is the inhaler with a hard rubber mouth-piece, A. 
The metal hood, B, is used for nitrous oxide gas. 




Fig. 26 is the inhaler for nitrous oxide gas. A, n 
hood, containing, B, flevible rubber liood, covering both 




nose and mouth; C, exhaling valve ; D, two-way si opcock ; 
I, packing, through which a silk cord passes ; IL^ sliding- 
Joint, where J is detached to connect the ether ii.'Si rvoir; J 
contains the inhaling valve. 

Fig. 26, the Inhaler arranged for using ether, fhi^diflbrs i 
from Fig. 35 only in the addition of the holiow splere, P, 
which contains a course sponge, on wliioh th ! ei'ier is 
poured through the opening, G ; H, cover closing the leser- 
voir when not in use. This partis attached at the slldi:!g-' 
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' joint, E, and will fit most iuhalers made by C'CMlmaii 4 
Shurtleff during tbe laat tliree yeare. By this armiigement 
waste of ether by evaporating is prevented, and it ia slated 
that lesa tlian half the quantity ia reiiuired to produce m 
keep up auseatliesiu. 

The operator also eacapes breathing no muoli of the etlier 
an he is coTiipelldll to do vrheu ueing it from & sponge or 




anvuThKFi 

Firat exjierimetit with new inhaler, November Ist, 1878, 
with three patients, two males and one female. 

In eaeli was tested the ether attaubuieut : two were u»- 
b able to make the valve act< quickly ; in tbe third the o|ieni- 
f tion of inhalation was a eucceae, the eshnling vnlve actiiiB 
1 with eacli respiration by a click. 

Nov. 2d. Second experiment, two females and one mate, 
f WitJi the females the soft rubber covering for the nioutlu 
I nose, aud face fitted admirably. With the male the rubber 
I co\-er could not be made tn fit air-tight, owing to his ha^-ing 
I a beard, but it worked more satisfactorily. If the diBtflnoe 
I from, the ether supply and the mouth-piece Is shortened, Uw 
[ stherpasses much more rapidly in the case of a patleatlrtH) 
|. la feeble. 

Tbe exhaling valve should be screwed tiglitly, else U b 
[ apt in handling to become loose iind will drop out. 

Third experiment. Dr. Tbomm^ ha:; demDustral«d Iliat 
t;the gag was not suitable, for it should not project out Q 
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moutli to prt'vent its perfect closure. Second, it did not fl 
into the teeth. 

I have received the fallowing reply, from the makers, to a I 
report of my experlmenta ; — 

"Sir: We have received yours of the 3d. In regard to the I 
fit of the rubher to the patient's face, we have had n 
plaints, except where the heard in male persons has pre- 1 
vented close contact, and in cases of children where the ] 
face is too small to fit the rubber. In the former elasa of 1 
casea the beard may be wet with water, or that failing, ths 
mouth-piece used instead of the flexible fiice-hood, which is 
the plan to be pursued with children. 

" We have adopted this style of face-hood in preference to 
the English pattern, that having an air tube attached to the 
metal hood, as being as well or better adapted to a great 
number of faces and not liable to get out of order, as that is 
almost sure to do after a few montha' use, and as being re* ■ 
movable for cleansing or removal without any exi>ense or J 

" The Centennial Judges, who took ample opportunity to 
examine this inhaler, refer to it in the report accompanying 
the award to us of the highest prize, in the following 
terms, viz, : ' The novelty of design nf the Inhaler, perfec- 
tion of its execution, and general suital)ility to the rapidai 
safe administration of aniesthetics.' " 



Mr. T. C. Morgan employs " a perforated cardboard frame i 
covered with flannel and fitted with lappets, to lie over the 
fcce so as to completely exclude air. Two drachma of the 
bichloride of methyllne are put into the inhaler, and it is 
ao closely held before the face as to allow no air to be breathed 
except what passes through the dannel. In less than two 
minutes the patient is usually completely insensible. An- 
other drachm is then put into the Inhaler and given as re- 
quired," Hedoes notcare to watch the pulse, thoughthisia J 
sometimes niuch retarded. He watches the lips and breath- 
ing. When the lips become white and, bloodless, he stops 
the administration, fearing pallor, not lividlty, for patients 
^die from syncope, not coma. 
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CHAPTER IX. 

I BonwlU's method or anteslbeala. Analgesleeffectsotrapldbrei 
Carbonic oitde gas. Carbonic acid gas. Carbolic acid. Tetn 
Ide of caiFboD. Aii<eBtheBla of the Urynx. Local antes 
, odentalgla. Fttradic anteatbeRla. Bromotorm. Local ans 
SlohardBon's ft'eezlng mixture. Extract eunklyptus, luorpbla, 

BONWILL'S METHOD OF AN.S:8THESIA, 

The method of diminishing Benalbility by rapid j 
'- tton proposed by W. G. A. Bonwill, D.D.S., of PhlJade^ 
~ B described by Dr. A. Hewson in the Fhiladelphl» J 
ieal Timea, March 4th, 1876. 

"You have, all of you, I have no doubt, experiei 

effects of rapid and deep respirations, after violent rum 

r blowing bard to ignite a Are, especially the confusion a(f ' | 

I Bight and bewilderment of mind. These Dr. Bonwill reoog- 

t oized many years ago, associated with numbness of seneient 

J taervea, as dependent on the rapidity of the reapiratimu. 

I Pursuing the subject he has brought it to practical usetn 

r his profession— that of dentistry — in which he uses it oott- 

I Btantly t^ diminish the sensitiveness of dentine, and even te 

[ produce such insenslbtUty as to allow of the extraction of ft 

f molar tooth without pain. Of the latter I have had a demon- 

I itration in my own family, which has led me to the study 

I of the subject myself, and with the most gratifying results. 

I I have used It in stitching woiuids, In handling over-senri- 

r Uve parts, and in pi'obings and the like." He then relate! 

le of*a medical gentleman who tried the experiment 

with success who had no recollection afterwards of a "pin 

sticking him, much less of iti^i having been firmly imbedded 

in his flesh, as he found it when he had cea>ied the raidd 

reapirations, and the anKsthetlc effect had passed off." 

His second trial was upon a boy In the receiving ward of 

i-tho Pennsylvania Hospital. The boy had fallen upo» tb« 

■tee an hour preWouely, and had sustained a severe injurytrf 

'"■'"■"" '"^ "Jhe doctor directed him at onci " ' 
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rapid respirations. This, in two minutes and a half by the 
watch, caused some dlezinesa in the hoy's head, when the 
doctor picked up the limb and moved it about with the 
utmost freedom, diagnosing a bad sprain of the wrist, and 
the absence of fracture. When the boy was recovering he 
took to crying, on account, he said, of the dizziness and con- 
Ajsion he had exjwrienced. Nothing, remarked the doctor, 
could have been more satisfactory than this case in its re- 
sults. Dr. Bonwill claims that a much smaller quantity of 
ether, chloroform or nitrous oxide is required to produce 
complete anjestheaia, if rapid respiration is employed for 
one or two minutes prior to the use of these agents ; this he 
states 18 corroborated by experiments of Professor Garretson, 
of this city. 

ANALGESIC EFFECTS OF BAPID BREATHING. 

Dr. Addinell Hewson, of this city, communicates an in- 
teresting paper on the history of nitrous oside gas as on 
aniesthetic, and on the analgesic eSecta of rapid breathing 
(Transactions of International Medical Congress, 1876). 

CARBONIC OXIDE GAS. 

When carbon in the form of charcoal is burned with an 
iusufflcient supply of oxygen or atm.o8pheric air, it is con- 
verted into carbonic oxide, CO; if there is a full supply of 
air, it yields cartmnic acid. 

As I have before stated, carbonic oxidehas been employed 
as a local anaisthetic to cancerous or ulcerated surfaces, but 
when inhaled, as it often is in mines and by accident, and 
sonietimea by design for suicidal purposes in eonJlned apart- 
ments in which charcoal is burned, it is a powerful narcotic 
poison. Owing to its superior afllnity, it displaces the oxy- 
gen in the blood corpuscles, and unfits them for the func- 
tions of respiration. Carbonic oxide, -which gives the blood 
a light red color, produces a spectrum with two absorption- 
bands similar to those of nornial blood. The red and violet 
rays are more completely absorbed than in the spectra of 
normal blood, but with a strong sohition of the red coloring 
matter the results are similar. — {Preyer. ) 

This gas is interesting to physicians as being one of the 
most successful agents employed to destroy animal life, and 
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is employed by tbe "Society for the Prevention of Crueltjr 
to Auimak." of our citj-, to get rid of the supembundut 
dogB which infest a Urge city during the suuiuin- uiontlu. 
lUimlfaliOH of the mode of kiUmg dogs by the earbonie 
oxide ffos.* — The place in which the act is accoiaplished isa 
small Ijiiek building twelve feet six Indies long, i-'leven ted 
wide, and twelve feet high, containing two rooms, one on 
the ground floor, and one above it. The lower rooms run 
along the whole width of the building, eleven feet, and ia 
fourteen feet live inches broiid,,a partitiiiu of brick eepsrat- 
ing it from the rest of the space beneath. At the east md 
it is two feet eiglit and one-quarter inches high, it« roof <s 
top being a little higher thou the floor of the room above; 
the incline of the roof upwards to the window makes that 
end of the room four feet four and one-half inches high; the 
incline was made to allow more light and an exaniinfttioa 
of the process of killing. One window is four feet three and 
one-halfinches long, and one font fiveandone-quarlerincbea 
, wide. The two otbers are three feet five and one-hrff 
inched long, and two feet six inches wide; each uf thoe 
windows has a sash of glass and one of wire ; the sttsbee lift 
t in and out. The window on the top is one foot four inehM 
' square. The floor is of brick, and the floor, ends and sidci^ 
ire covered with cement to make the room air-tight. 
In the two stoves in the room above the gas is generated; 

■ they are known as the Rosebud pattern, Xo. 13, holding 
I alx}|it one-half a bushel of eliarcoal eaeh; each has a pipe 

■ twenty-two feet six inches in length, with a cross pipe nin- 
ning into the chimney. This length of pipe is neceasaty 
that the gas may be cooled before reaching the aaimab 

I There are four valves or dampers in the pipes— two in the 

L *ross pipes, and two just above them in the maiu pipn. 

I'here ure also valves at the end of each pipe where it enlen 

the lower room; these valves are opened and shut l>y llie 

pulley<« ( wliich are not connected with anything else) ; thty 

; "ground seat valves," six inches outaide diameter, otin 

. other words, to lit a six Inch pipe ; they are made of coppen 

Mode m' A-iUing.—Thti Are is started, having the dampen 
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timied so tin to seiid aW the smokeandheat up tbe chimney. 
When the flres are well ignited, the dogs are talieii into the 
lower room by the window, and the wire sashea are put oi 
As soon as the blue iiliize of the carbonic oxide gaa is seen i 
the Area, tiie windows of the lower room are shut, the ' 
dampers are reversed, so as to send the gas into the lower 
room, and the valves are opened at the end of the pipes, s 
aa to draw the gas more rapidly down, making a draft by I 
opening one inch or two of the window^ atone end. In the ' 
course of from one to tlii^e minutes, the dogs fall insensible 
with ft i>e<iuliftr cry, and very soon cease to breathe; they 
are allowed to remain from eight to ten minutes, to be sure 
that life is entirely extinct, 

CARBONIC ACID GAS. 

Carbonic acid gas has been used in a few instances as a 
local aniesthetic, but It retiuires great care not to allow the 
patient to inhale it except very much diluted with air. It 
is made by the action of dilute sulphuric or hydrochloric 
^acid on marble dust or carbonate of lime ; also by the action 
of equal parts of bicarbonate of sodium and tartaric acid ii 
water. In order to facilitate ita local application a special | 
apparatus is required, such as a siphon bottle armed with ai 
elastic tube, through which the gas is allowed to pass to the i 
parts to which it is applied. A strongly charged bottle of J 
carbonic acid water will answer the same purpose. The late J 
Professor Deweea, of Philadelphia, recommended it in c 
cinoma uteri; it is as useful in cancer of the rectum and 
other parts. 

Physiological aoHon.^Dogs can breathe a n 
part of carbonic acid to nine of atmosplieric a 
producing an anaesthetic sleep, and it can eve 
to one third ; but when the gases are used i 
tiOQs, and kept up for some time, death ensi 
labored respiration, complete mu.'Kular relaxation, and siigbt i 
spasms. According to M. Demarquay* when the proportion J 
of carbonic acid to oxygen in as three to one, the first effect I 
Is convulsions, followed by complete anieethesia, even 
8 trunks, followed by death, if kept up. 
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THE ACTION OF CABBONIf ACID 
If this gas is well diluted with air, or in water, cider w 
■wJDe, its gas is not only respirable but agreeable, and will 
often relieve BJekness of the stomach. "When inhaled it pro- 
duccB an aofesthetic efl'ect. In a young man who ■lied iB 
the Grotto of Pyrmont, there was no congestion of the fai'e. 
the pupil was dilated, and the cornea brilliant; the brain 
was deeply congested, and the lungs distended, but not en- 
gorged. When the body or part is expoeed to ila action for 
some time the Bensibility of the skin Is diminished, but If a 
wound or ulcer be exposed to its direct influence it reddens 
. it, and produces a smarting pain. 

I TETRACHI-.ORIDE OF CARBON. 

r Both the bisulphide of carbon and the tetraehloride were 
at one time employed as aniesthetlcs, and the Sret was de- 
acribed by the late Professor yimpeon as a rapid and power- 
ful antesthetic; but after experimenting with them it wa* 
found that they both produced great depression, disagree- 
able visions, followed by giddiness and obstinate vODiiling. 
The antesthetic effect was found to be very transient, pro- 
ducing In animals both tonic and clonic couvulsions. 
They have fallen into disuse except as local aniestheties 

v|n neuralgia upd various local pains. 

ACTDUM CARBOLICUM IMPUHUM, U. S. 
. This is only employed externally or for disinfecting piiT- 



ACIDUM CARBOLICUM— CARBOLIC ACID. 
Pure carbolic acid is a crj-staline solid, which I 
^quid by the heat of the hand. The dose ia from one t» 
□ grains. 
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J Glyceritumacidl carboliol (acidjij byweight; glycerine 

ualfapint). Doaetn,v-x. 

' Unguentum acidi carbolic! (3! to 51). 

' Buppositoria aeidl carbolici (eachgr.j.). 

L^ Auqua acidi carbolici (glycerite of carbolic ai-i,l f^x water 
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Carbonate of lime, sodium or magnesia with lime wftter, 
and linseed oil, exvacuation of the stomach with atomach 
pump, with abundance of flour or ataroh and warm water. 

CARBOLIC ACID AS A LOCAL ANAESTHETIC. 

Carbolic acid If applied to the skin at flret is painful, hut 
after a time this feeling paasea away, and leaves the surface 
in Buch a state that even the actual cautery can be applied 
with impunity. 

In some instancea, I have ainiply painted the parts with a 
strongsolution, or, when I desired to make one long incision, 
a line waa drawn with a brush, charged with the liiiuefled 
crystals of the acid. 

The following letter from Doctor Levis will speak for 
itself:— 
My Dear Doctor : 

"I have not any particular method of applying car- 
bolic acid as a local aneesthetic, but have suggested varied 
uses of it. My application is always made with the dele- 
queaced crystals of carbolic acid, sometimes liquefied by 
heat, and, more frequently, by the addition of a very small 
quantity of glycerine. 

"One eHective ansesthetio use is its application imme- 
diately after the actual cautery, and all pain is thus pre- 
vented. In cases of extensive burn of the surface and 
extremities, involving a very large area of skin, and where 
changes of the dressing would cause much suffering, I have 
directed that almost the entire body be simply wrapped in a 
linen sheet saturated with slightly carhollzed oil. For this 
purpose linseed oil, from its viscid character, is probably the 

" I always treat hydrocele with carbolic acid inject- 
ion. This wiLB ray first original plan. The procedure is to 
firet enter the point of a hypodermic syringe into the serous 
sac; then, with an ordinary trocar and canula, draw off the 
water. Then the liquefied carbolic acid ia Injected with the 
hypodermic syringe. The operation is absolutely/ painlt 
and much more certain in reaulta than when tincture 
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iodine is iiaed. The point of tiie hypodermic Byringe is 
JS™( entered because such entrance would not be practicable 
after the fluid is evacuated. I inject two ordinary hypo- 
dermic syringefula, equal to about Siofdelequescedcryatala. 
The iiiflamnrntion which follows ia not above the proper 
plastic grade, and the results are excellent. 

"Truly yours, 
"March 27tli, 1S79. "R. J. LEVIS. 

Dr. Tubnbull." 

Cure of HfSTnorrhoidg by Carbolic acid by injections.— tht; 
following are the rules of Prof. Andrews ; — * 

1, Inject only InternaJ piles. 

2, Use at flrst dtUite Holutions, stronger onee only whes 
theee fail. 

Treat one pile at a time, allowing four to ten days be- 
tween the operations. 

4. Inject from one to six drops (hypodermic syringe), 
smearing the membrane with cosmoline to protect ite enr- 
(iftce against dripping, 

5. Confine the patient to bed the first day, and BUbae- 
quently in case of any severe symptoms. 

Poiiioning by the external application oj Carbolic acid, — 
Prof. Kiifiter, at the last meeting of the Association of Ger- 
man Bui^eona, entered the lists against the use of carbolic 
acid inantiseptic surgery. Thisaasaulthasheensupportedby 
Langenbeck(5e7-finer klin. Wochen., No, 28, 1878) and otben. 
Children and delicate women are the chief suiTerers tctaa 
oaiboUc acid intoxication. The symptoms are, in the case 
of adults, nausea, vomiting and headache ; bnt in children 
the efTects are more severe,— the temperature falling below 
normal, the pulse being extremely weak and the body eoT- 
ered with a cold sweat, the phenomena of collapse. 

It has been ascertained recently by Baumann, that if ani- 
mals to whom carbolic acid had been previously adminla- 
tered are treated by sodic sulphate, a harmless cotn|}Ound ot 
of phenol and sulphuric acid is formed. These results of 
esperimentB on animals have been confirmed by observe 
tions on man. Thus it has been found that the symptorDft 
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of carbolic add poisoningare relieved bytheadminietration I 
of Bodie sulphate. If thia salt is given when the iii 
comee dark-colored, it at once arrests the toxic phenomena, ' 
BO that, if desired, the carbolic dressings can be reueweii. 
CARBOLIC ACID. 
In 1S&4, two eminent French physiologists, M. M. Grati- 
olet and Lemaiie, published a most interesting paper on the 
action of carbolic acid in arresting putrefaction ; and tbey 
have made the important observation that, whilst it does 
not interfere witli chemical fermentation, such as the con- 
version of amygdaline into hydruret of benzoil, and the 
conversion of myronie acid by myrosyne, it completely ar- 
rests all vegetable and animal fermentations, which arise . 
froru cryptogamic life. 

THEEAPEUTIC PROPERTIES OF' CAHBOLIC 
ACID. 

Ulcen. — To be applied in different degrees of solution, J 
according to the character of the ulcer, carbuncle, and ill- 
conditioned sores. 

J^ula. — To be applied by means of a pledget of patent 
lint or was bougie carrying It to the bottom. 

Sixniorrhoid«. — As early as January, 1864, Mr. Thomas 
Turner states, in the London Lancet, " that the action of 
carbolic acid is mainly to corrugate, and therefore to oblit- I 
erate, the sac of the piles." 

Oion-hoeu.— In fetid discharges from the ear, nose, throat, 
or rectum, it may be advantageously used, in the proportion 
of one part of carbolic to forty of water. Its action is first 
stimulating to the blood vessels, causing sanious discharges 
to beconie healthy pus. Even when there is caries, or ul- 
ceration of the bone, it effects healing of the part, and In 
necrosis it promotes exfoliation of the dead portion. 
ANiESTHESIA OF THE LARYNX. 

There exists a vast difference in indi\-lduals in regard to 
the use of any form of instrument in the throat or in the 
larynx. With some there is no disconifort, and they will 
allow almost any manipulation without distress, gagging 
or vomiting. In the great mtyority of patients with di- 
1 throat, larynx, or pharynx, the compressing of the 
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base of the tongue, or the introduction of the mirror to illo- 
minate any part of these delicate organs, induces moat dis- 
tressing spasmodic action of the parts. It therefore beconiM 
important to discover some means or remedy to prevent tttli 
difficulty in laryngoscopy and rhinoscopy. 

KumerouB agents have been suggested, but some of them 
are hazardous, owing to the risk of swallowing them, alw 
because of the pro{)erty which the mucous membrane has 
of absorbing such potent agents as morphia, chlorofonn, 
either by hypodermic medication or by inhalation. 

From our own experience and esperimenta, we prefer the 
use of ice in small pieces, or the following preparation of 
tannic acid :^ 



Gljee 



icl. 31i. 



iil.fSllJ. 



^Inl rectlt, Olj. 

Mix by beat the tannic acid and glycerine, nnd when eool add the 
aloohol. 

This mixture is to he applied with a soft brush to the 
parts for seveml days before the operation, as the constant 
introduction of the brush with the tannin upon it soon de- 
stroys the great sensibilitj'. 

The following are a few of the remedies which have been 
employed to produce ansesthesia of the larynx :— 
A few inhalations of chloroform or ether have been re- 
I commended by Sir David Gibb. Prof. Turk proposes tb« 
application of a solution composed of three grains of sul- 
phate of morphia dissolved in one drachm of conceotrslcd 
acetic acid mixed with half an ounce of chloroform, to be 
, applied by means of a soft brush before operating. Oertel 
' and Cohen recommend the application to the larynx of a 
eaturoted solution of bromide of potassium, whUe it is also 
administered, by the mouth, in from one to five grain doaee 
dissolved in water. More recently, Gibb has suggested the 
bromide of ammonium as a substitute for bromide of potas- 
Biimi. Prof. Sehrotter, more bold than all the others, Iiai 
published the following method:— 

" The evening before the operation, the glottis is painted 
with pure chloroform about a dozen times, and an hour 
afterwards with a solution of muriate of morphia, gr. xjj. 
to two drachius of distilled water. During the use of the 
morphia, the patient must not swallow his saliva (thiaiaat^ 
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most imijossible} ; indeed, alter each use of the brush be 
coDBidera it prudent to let him garg]e his tbroat with a solu- 
tion of tiiunic acid. Early the next morning the operation 
can be undertaken. If, however, the patient be atlU senai- 
tlve, the whole proceeding must be repeated. 

Prof. Ocrbsrdt recommends as an anasthetic to the lar- 
yns the painting of the laryngeai mucous membrane with 
a solution of eolcbicum. 

LOCAL ANilSSTHESIA IN ODONTALGIA. 

Toothache has nunierou!; causes. The chief form in 
which local anaesthetics are employed, is when there is ft 
very sensitive dentine, or exposure of the pulp, or "nerve 
of the tooth." 

The flrat agent in point of importance is chloroform, alone 
or associated Vitb tincture of aconite, the part, before mak- 
ing the application, to be perfectly dry, and the mixture 
placed upon a particle of absorbent cotton, and then pressed 
on with care, covering the cotton with soft wax. Prof J. 
E. Garreteun advises the chloroform to be mixed with the 
following agents : — 

B. Chloroform:. 

Tlnol. opll.ftiirSBs. 



». AlurariBSiJ. 

^theriBchlor.fsJ.-M. 
To be applied on cottoD after sh&king the mixture. 

A mixture of equal parts of chloroform and ether will 
answer the same purpose. 

The following formulse for the relief of toothache in the 
adult are strongly recommended — 



ft. ChloroforD 



Af51J. 



Tlnct. acoDltl f 3bs. 
Immenea piece of cotton In the liqulil, and Introduce II 
cavltT of ttie achlne tootli. 
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1^. Chliiroforml. 

CreoBoll «ir diluted carbolic aoldj m Sas. 
VinI opii. 

TInct. benzoic! && fSIJes.— M. 

To lje Introduced Into the canity or the aching tooth. 

LOCAL ANESTHESIA. 

FARADAIC ANJiSTHESIA. 

The famiiuii! or interrupted galvanic current, ( 
coinbined, have been at times employed ti) produce loi 
anKBtbesia. 'Die experinienta which I have made with this 
agency have impressed me with the idea that muchoritsin- 
fluence was mental, yet tareful obaervera like Dr. Beard and 
others think differently, and recommend it for DperaU<ma 
in miiioT surgery, by directing a strong faradaic cnrrrat, 
ehould be directed through the parts. 

AN.S1STHETIC ACTION OF BItOMOFORM. 

Bromoform (CHB") ia protiuced by the aimultaneoua 
Kctlon of bromine and caustic potash on wood spirit, alcohul 
or acetone, also by the action of bromine on acetic, citric or 
malic acid; and by decomposing bromine with alkalies. Ij 
is one of the impurities of hydrohromic ether. 

I^qperfiea, — It is a limpid liquid, sp. gr. 2°.l3, having on 
, agreeable odor, and saccharine taste. 

Dr. Rabuteau reported to the Biological Society, of Paris, 
some cases, showing that the application of bromoform to 
tlie akin prudnces ansesthesia without the revulsive and 
painful effects of the application of chloroform. — Qaeetta 
Hebdom., de Medecine. ef de Cliimrgic. 

DR. B. W. RICHARDSON'S METHOD OF 

LOCAL ANJiSTHESIA. 

Dr. Cireetihalgh performed wesarean section. In wbicb' 

local aneestbesia was employed by Dr. Richardson's method. 

The advantages of tbe local method were theae : — (see p. 4ft.) 

Also American Journal Medical Science, July, 187B, p. SS. 

LOCAL AN.ffiSTHETIC8. 
i-BEEziNo mixti;re8. 
The most common of these is a mixture of equal parts rf 
r pounded ice and salt, which produce 
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cold of about 16° F. The salt Oftuses the ice to melt, and the 
water dissolves tbe salt, so that both rapidly become liquid, 
in consequence of which a lai^e amount of heat is absorbed. 
Dy employing it in an elastic bag, like that of Chapman, it 
will be found of great utility in all superflcial Incisions. If 
the snow or pounded ice is mixed with common salt In 
alternate layers, and placed in a gauze bag, a more profound 
impression may, in from fifteen to twenty minutes, be pro- 
duced, and the tissues can be completely frozen if permitted 
to remain for one hour, and even a deep-seated tumor can 
he removed without any pain from the knife. It is well to 
examine the operation of the mixture, as the parte may be- 
come frost-bitten. 

A much more powerful freezing mixture is formed by 
mixing together three parts of crystallized chloride of cal- 
cium and two parts of snow. The first will freeze water, 
tbe second will freeze mercury. Another mode, where ice 
cannot be had, is to mix together finely powdered Glauber's 
salt and the common muriatic acid of commerce. Nitre 
cools water in which it is dissolved, eight or ten degrees; 
one part of chloride of potassium dissolved in four parts of 
water, also cools it to tbe same amount. 
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The form of apparatus, Fig. 27, is employed for local aneee- 
theaia, produces so much cold by atouuzing ether that it 
freezes the skin, and even the deeper tissuea. It is used by 
Dr. B. W. Blchardson, of LoBdon, or with Rhigollne as 
described by Dr. H. J, Bigelow, of Boaton, or with gaaoline 
Bs employed in Philadelphia. It consists of the elastic 
bulb D, which, with its valves, serve to force air into the 
elastic chamber C, which, alternately expanding' and con- 
tracting, supplies a steady stream of air to the atomiziiig 
tubes A, which are of metal, one branch of which dips into 
I the bottle B containing the ether, and the inner tube fiiT 
delivering the ether runs upwards to the extremity of thf 
outer tube. The ether must be directed on the surface, and 
must be the strongest, therefore free from alcohol and wat^. 
When the parts are properly frozen they become pale, 
, Bbrunken, aud tallowy looking, and when cut, like frozen 
fet. 

When the rubber bag D is compressed by the hand, tiie 

reservoir bulb is filled, and a double current of air is pKf 

I duced; one current descending and pressing upon the ether, 

I forcing it along the inner tube, and the other ascending 

I through the outer tube, and playing upon the column of 

I ether as It passes from the inner tube. The ether which ia 

J used in England for producing local antestthesia is a mixtun 

of amyl hydrate and anhydrous ether; it has a low boiling 

point and speeifle gravity, and is dangerous when inhaled. 

The best form of ether to employ for local ansestheaia is Dr. 

^ Squibbs' anhydrous, which ia almost ftee from alcohol and 

I water, and gives the best results. 

EXTRACT OF FUCAJ-yPTUS. 

This agent is recommended as a local aniesthetie in dentftl 
operations and toothache. Apply one drop on cotton to the 
sensitive dentine just before excavating for filling.* 



I When sulphate of morphia ia applied to the skin, even in 
I the solution of three or four grains to the drachm, it has but 
I little eireot in relieving pain ; but if the cuticle is removed, 

■ Boston Medical ana Surgical Journal. 
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it then may be dusted over the surface with much better 
result. 

Professor Koiiig says that he has combined the hypoder- 
mic administration of morphia with chloroform in a large 
number of cases with favorable results. It is seldom neces- 
sary to give more than from one-sixth to one-third of a 
grain. 

If a solution of sulphate of morphia, one grain to the 
drachm of water, be made, and one-fourth injected by a 
hypodermic syringe, under a part to be operated upon, it 
will produce local anaesthesia. 
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CHAPTER X. 

I legal reBponelblllty ofphyalciaQii In the administration of an»8- 
^etlr^. Mcdloo-legol relatlODi of anEPSthetlcs. Case In Phlladel- 
hla Ufa surgeon dcntlflt. Tbe Important qaeatlon whether obloio- 
rem can be admlolalered for criminal purposes? CaseH In France. 
;nglaiid, and the United States. Dr. N. L. Foliom, R. M. Denlg. 
blnroCorm as a polBOQ. Experiments or A. Martin Ewald, UltzlE. 
. lieraacd and Blnz, Ethers; their action aa polsanB. Ether 
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ON THE LEGAL RESPONSIBILITY OF PH 
aiCIANS IN THE ADMINISTRATION OF ) 

AN.a;8THETICS. 

t is a noted fhct that when, aniesthetics are trusted in 
the hands of an educated and careful surgeon, the mortality 
from tlieir use is reduced to the miuimum. The individual 
who administerH the anaatlietic should have notliing else 
>to do; liis hands, eyea and mind should be on thie alonr. 
hospitala clinical assistants should be instructed in 
Hhecliemical, physiological and toxicologlcal nature of att- 
iBBthetie agents, and after being thoroughly trained in thear 
audin the means of resuscitation, receive acertlHcateaf 
competency. It is too often the case that valuable lives ar« 
placed, aa it were, in the hands of young men who have no 
proper knowledge of their use, and who do not appreulate 
the great responsibility under which they are laljoring. 
Such a powcrftil agent as chloroform or ite compound* 
should be handled with skill, judgment and discretion, 
fully realizing that ou the exercise of these depends tiie lift 
of the patient. There ia no doubt that many deatiu h«ve 
been caused through the want of this proper knowledge and 
experience. Who isat faultin this? Itia, asarule, the Gtull 
of the operating surgeon, who, in a general way, considen 
this as a secondary matter, and trusts tbe aniesthetic to aof 
peraon who may be with him. To the experienced ey* 
signs of danger are almost always evident, the disturbed, 8bet- 
torous or shallow respiration, the pulse, the pallid or le«(tea 
hue of the skin, tbe fluttering heart. 
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~We repeatit, tliat a physician or aaiirgeun in admlalstering 
chloroform or its compounds, is responsible for the life of 
the patient, and it would be well for some of them if a law 
were enacted cotapelling them to employ the least fatal 
ansesthetie, unless some idiosyncraHy on the part of the 
patient did not allow of the use of such an agent, or one less 
dangerous, Aeain, in our navy, especially on board Hteam- 
ers, and to countries where the average temperature is 80° 
F. or over, chloroform might be allowed, but in the army, 
as well as in the navy, only in capital or very painful or 
estenaive operations, this exception being enforced by a rule. 

Aa well olraervedhy ProresBorHamilton,*ofNew York.:— 
"The very annihilution of sensation itself im.pairs the 
health of the organs of the body ; he had no question about 
it, and often, during the administration of these agents, 
nothing but God's providence prevents thcni from being 
plunged into eternity. But, on the other hand, there are 
many things to he said in favor of its use. The main lesson 
to he learned is caution." 

" Daniel 8. Riddle, Esq., said, as regards the enactment 
of further laws on this subject, it was not necessary. There 
are sut&cent laws already. The difficulty is In enforcing 
them. If there is carelessness on the part of the doctor, 
he should be held responsible. It is the same with lawyers. 
It belongs to the profession of medicine to say whether 
these agents have lieen carelessly used; and if they have 
heeu carelessly used, it is their duty to produce as well aa 
indicate the person who uses these great powers carelessly, 
'If we lawyers,' he remarked facetiously, 'find out that 
you are careleasJy using these things, it is our duty to pitch 

"Mr. Coroner Elliuger thought it would be a hard matter 
to hold doctors responsible, because it Is hard to state scien- 
tifically where the responsibility can rest. It ought at 
least to be shown that there was conscious negligence in the 
performance of duty. The condition of the x>atient should 
he teken into account, and that nmst be left to the discre- 
tion and knowledge of the attending surgeon. He thought' 
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I that the medical student oiipht to be taught the danger of 
I the agent he employs, how and when to use it judicLoualjr, 
I Etnd he should he required to secure a certificate to the etPxt 
I that he has been so instructed trafore being let loose upon 
I the public. The public would then know that he poBscssee 
I a knowledge of the agent which he employs. Besides, Ibe 
I physician would he coueclouB of a certain moral rcsponsi- 
I bility, for he held that the moral responslbibty which every 
I medical gentleman must feel is great«r than the respond 
I bilities placed upon him by the laws of the land." 
I " Jacob F. Miller, Esq., agreed with those who advocated 
care in the use of these agents. Man is living in the midst 
of dangerous forces, and will continue to use them, though 
of necessity many deaths occur. But In order to rest a cam 
against the user, it is necessary to show Diligence. N^li- 
gence is the gist of the action. The phyHioian, surgeon, or 
L. lawyer, contracts for the ordinary skill and care of bia pro- 
■■ ftssion. He does not contract for any extraordinary BkllL 
F The law does not hold him any more responsible than that. 
It would be unreasonable to do so, because few persons 
could safely practice their profession ; and if any person 
should nae ansesthetics, and the patient should die, that is 
not suiHcient to charge him with the responsibility. He 
thought that all would admit that if a man not having the 
ordinary skill of his profession, should by unsldllful admin- 
istration of aniesthetics cause the death of the patient, hft 
should he prevented from doing Anther damage hy astdt 
for malpractice. Would it not be better to stop him by 
such procedure? Shall a man t>e allowed to use such dan- 
gerous forces just as he pleases — let the consequenoea be 
what they may? People consult physicians because they 
say they have the requisite skill to use these things. Tbt^ 
hold themselves out to the community as having this skill, 
and they ought to possess it ; if they do not, and harm i»- 
Bults from it, they ought to be held responsible. The cor- 
oner says that physicians are actuated by moral responsi- 
bility, which is just no responsibility at all. The quack 
will go on with his practices until he is stopped hy the taw. 
Where is his moral responsibility? What does he oanT 
His practices only go to show that he has no moral rai^Hni' 
■ibitlty. That lawyers should check such practieea U tf '" 
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to the prqfegmon,, to thepvblic and to God. But before t 
take a case of malpraefioe, they ought to be coniHnaed t 
there is malpracfiee. It may be all very well to say that 1 
negligence is the gist of an action. If it cannot be hIiowh f 
that there Ih negligence, the case should not be taken ; 
when the case arrives at the courts, you must show that the 
defendant is guilty of neglect, and that is done by calling 
upon a physician who is able to say where negligence has 
been committed, and that he fe guilty of it. This evidence 
is necessary ; lawyers cannot get along without it." 

"Mr. Max P. EUer spoke of the/ac( that, for any action, ; 
as many 'experts' could be obtained by one side a^ the other, 
provided enough money is paid for such expert testimony. 
Some will say the patient should have been notified of the 
danger; others that he ought not. Some will say the 
chloroform Itilied him ; others, not. For that rea 
thought that before malting any more laws regarding the . 
proper admiuistration of anaisthetiea, thoee which already I 
exist should be administered in a better manner, and phy- 
sicians should be a little more careful how they administer 1 



" Mr. Eller referred to tliepopular fallacy tliat chloroform I 
could be used succeasfolly for the purpose of affecting rob- I 
bery. He thought that that delusion ought to be dispelled, [ 
for the tinie between the actual administration of chloroform 
and the period of annihilation of sensation Is sufficiently I 
long to render the accomplishment of the object impossible. 
Such a plea is used by criminals to shield themselves from | 
the consequences of their own crimes." 

A correspondent of the Societe d^Hygiene et de Medicine I 
Legal, having been interrogated as a judicial expert as to J 
"whether the employment of narcotics in the liquid t 
gaseous state can produce an anaesthesia so profound that I 
violation of the persona to whom it has been given may be 
perpetrated without awaltening them," gave an affirmative 



M. Dolbeau, apropos to this judgment, made a series of 
researches, the results of which were laid before the society 
at a recent session. He limits the question to the employ- 
ment of chloroform, and starts with the following proposi- 
_tion:— 



BBw autificiai. .vs.bsthesia. 

I " Can cMoroform in vapor be adminiilered to a pmm 
mteho is sleeping naturaUj/, to the production oj luuegthe^a, 
Wa^thout awakening himf" 

I In M. Dolbeau'R experiments the chloroform was given 
Bis theusuul manner, on a cone held rni inch or so above the 
ftrvostrils, so ua to enuble a constant view of the coantenaoce. 
■ In the first seriee of experiments three patients out of foni 
mrere wakened by the chloroform inhalations ; in the eecond 
KWriee, four out of six ; in th* third, only Uiree out of nine, 
ft It 18 not without interest to obeerve tho Inoreaaing pnv 
Kportion of subjects anscsthetized ; the manual dexterity ao- 
■quired by the experinieDts is not without intluenee upon 
Ede results obtained. Accordingly, as a result of his experl- 
KBi<.'nts, M. Dolbeau believes himself authorized to formulate 
hibe following coueluf^ions : — 

W Helen till tally, It is dlfSenlt,.hut often ptraslhle, to cause in- 

KseuslblUty by means of chloroform in pernoiis who are 

Hieeping a natural slee]). CerUiin precuu lions— the emploj- 

wneiit of a perfectly pure agent and ex))erieuce — are aba i 

Bjeondltiona which lavor the attempt at antuhthesiu. 

B It is jirobable that certain subjects are absolutely refrae- 

Biory— that is to say, that it Is impossible to aiivesthetize tJiem 

KwllJiout taking every preuautiOQ. Others, on the contraiy, 

Kpariicularly young cliildren, submit easily to aaeestlieaia, 

Kwlrlioiit having been awakened ljy the irritation produitd 

Wf'by the unmsthetic agent iu the air passages. 

K From a criminal point of view, it Is certain that chloro- 

■form, administered to sleeping individuals, may fauillutte 

lltlie perpetration of certain crimes. It is, however, prob- 

Pable that the conditions favorable to antesthesia are rarely 

found ou the occasion of criminal attempts. In Juatioe. tbr 

«xpert should declare ttiat it is possible, but not easy, b> 

render a i)ersou who sleeps, so insensible, by chlorofona 

that the said person might become the \'iotim of any vio- 

tenoe, — La Tribune Medicate, No. 323, IbT-l. 

The responsibility attending the use of aofestheUtc is of 

Ereat importance to medicul men, as frequently their pU" 

I manaX and professional repulatJon is at stake; it is therofoiv 

ftlways lietlt^r in the ndniinislralion of an aniesthetic lo a 

male to have some reliable iiereon present. This to 

ciEklty necewarj' when eiher or chloroform is empbgmL 
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During the early period of my medical career, soon after 
' graduating, I had in my Qulx claas a young ambitious 
dental surgeon, one of tiie moat gentle and amiable of men, 
who was desirous of obtaining the medical degree, which 
he ultimately attained. Soon after this the man was mar- 
ried, and settled in this city, and acquired a large business. 
At that time it was common for the dentist to administer 
the ansestbetics in tlicir office, in the extracting of teeth, 
etc. He bad a young female patient to whom he adminis- 
tered chloroform alone, and who afterwards stated that he 
hBd. taken improper liberties with her person during this 
etute. This citse caused great excitement in our city, and 
the public sympathy was with the young female, and a suit 
was instituted iu whlcb damages were claimed. The CAse 
was argued by distinguished lawyers on both sides, and vo- 
luminous testimony taken. The judge charged the jury, 
and the sentence waa ten years' imprisonment. Subse- 
quently the seutimeut of the eouiniunity changed, and it 
believed thut it wus all the result of her vivid imagination, 
and that she was laboring under a delusion. The majority 
of physicians and dentists signed a petition, and the sen- 
tence was remitted, but his professional prospects were 

It is stated by Taylor,* "That the vaiMira of ether and 
chloroform have been criminally used in attempt at rape. 
In a case which occurred in France, a dentist waa convicted 
of this crime upon a woman to whom he had administiTcd 
the vapor of ether." Now this maybe just such a case as 
the one in our «wn city. lilther, from its disagreeable taste 
and irritating vapor, would be much more difScult to ad- 
minister forcibly and against the will of a patient. The 
numerous stories of ansesthesla by simply placing a few 
drops on a handkerchief under the patient's nose or mouth, 
are in the majority of oases perfectly absurd, as the shortest 
time required to bring a patient fully under the influence 
of either of these drugs, even when forcibly held in contact, 
is from two to ten minutes, and if subsequent rough hand- 
ling takes place the patient is at once roused up to make re- j 



■ Taylor'x Medloal JoiiBpradeuce, EogllBh edition, I 
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p (Qstance by struggling. We were once called to a woniwi 
■who had been in the habit of employing chloroform by in- ' 
halation from a small bottle to cause sleep; she accidentally 
when in a drowsy state let the open bottle drop on the pil- 
low, and ita contents saturated the eoverinj^, and she with 
her face in it. But instead of making her sleep soundly, it 
produced most distressing nausea, and her family were 
awakened by her efforts at vomiting, and bo her life was 
I saved, she not being able to arouse sufficiently to get rid of 
L the offending matter, and which would have lodged In ber 
W trachea, or the contents of the stomach nught have been 

■ brought into the bronehial tubes by a deep inspiration, and 
W thus have caused auffoeation. 

■ The former case in Philadelphia Bettled'the important 
I'jwiatin the minds of medical men of this city that thisin- 

■ compiete unconsciousness does not coexist with complete 
■motor and sensory antesthesia, and therefore ancesthetiis 
Hare employed without any fear in all important operations. 
I.These observations are in part corroborated by two learned 
B authors in a recent and most admirable work* on medical 
■Jurisprudence, in which they state:— 

■ "A question of some importance to the medical Juriil 
[ naturally occurs here, namely, ' Whether chloroform can 6e 

admirtietered for improper purpoemi' We know, however, 
ttiat comparatively, the insensibility from chloroform (uid 
more slowly from ether) vapor is only slowly induced. It 
would be difficult, therefore, to adnalnister chloroform forci- 
bly and against the will, while, of course, the stories of im* 
mediate anteethesia produced by it are but idle fables. Still. 
It might be adnUnistered U> persons asleep without much 
difficulty {Lancet, October Sth, 1872, p. 514, and October 12U>. 
187S, p. 040), and this seems the only possible couditJon 
under which it could be conveniently used for impraptf 
purposes, unless considerable force was employed to prevent 
, the person struggling, which, under ordinary circumstances, 
I'isould be an almost insurmountable difficulty to its use." 
The following case (reported in the Philadelphia Medioal 
Kmes, December 22d, 1877), which quite lat#ly occurred In 

Wood. V- 
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£Qglai)d, more completely conflrmB our own observations 
and experiments on tliis important subject :— 

"A case of the utmost importance to the whole profession, 
not in Great Britain only, but everywhere, was tried before 
Mr. Justice Hawkins, at the assizes at Northampton, on the 
9th of November. It was a charge againat a surgeon's 
assistant of criminal assaultr— of rape upon a patient when 
under the influence of chloroform. If there Is a dastardly 
crime, It is to take advantage of a woman's helpless uncon- 
sttiousness to violate her person. And so the n^ugiatrate 
thought, who sent the accused to jail on the 14th of Septem- 
ber, deciining t^) hear anything in his favor, and resolutely 
refusing to accept bail. The charge was that a married 
■woman, named Child, went to the surgery of her family 
medical attendant to have her t«eth operated upon. She 
had been there a day or two before, but the attempt to put 
ber under cMoroform then failed. A second attempt was 
rather more successful. She evidently bad some peculiari- 
ties or idiosyncrasies in relation to chloroform, for he gave 
it for an hour and yet she was never sufficien tly under tta 
influence to admit of the operation being performed. She 
was acconipanied by a friend — a Miss Fellows. At the eud 
of the hour Miss Fellows went out of the room and saw Mr. 
Child. In a quarter of an hour Miss Fellows returned. 
The prosecutor maintained that on Miss Fellow's return she 
was quite conscious, but unable to speak. Finding it im- 
possible to perform the operation, the accused accompanied 
the prosecutrix and her friend home. So far Mrs. Child 
had been unable hi speak, but shortly after the accused left 
the house she complained to her husband that he had taken 
advantage of the absence of Miss Fellows to assault her 
criminally. Nest day, when the accused called, he was 
told about what she had said, and he replied that she was 
laboring under a delusion. Under cross-examination Mrs. 
Child said that she told the accused that if he would admit 
the offence and quit the town (Birmingham) she would for- 
give him. This the accused declined to do, denying that he 
had conamitted anyoffence. He was then given in custody. 
The prosecutrix stated that the offence was perpetrated im- 
mediately after Miss Fellows left the room ; that the prisoner 
went upon his knees and then assaulted her. Mias Fellowa 
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Bot&ted that on her return she found Mrs. Child m precisely 
iHiaa in the chair which nhe occupied when 
Kflhe went out of the room. Such were the facts of the case. 
~JJt was quite clear that there had been either an assault com- 

■ mltted, or that the woman was under the influence of a very 

■ pronounced delusion. The whole of the accused's conduct 
B-^as in favor of the latter hypothesis. But in suuli a mattei^ 
F Vhere uo third person was present, the statement of one of 

the two parties concerned must be taken. When a woman 
whose character was apparently without blemish (for in 
cross-exam i nation no attempt wfts made to call her repuU- 
tioD in question) makes a definite charge against a man of 
assaulting her under circumstances which permitted of such 

■ an assault, the law could only send the case to a jury. lu 
the mcautiiue the unfortunate surgeon's assistant was seut 
to prison. 

When the casecarae to be triedalai^e number of medical 
n of repute came forward voluntarily to aid the accused's 
defence, and did this quit« gratuitously. The chief witness 
(br the defence was Dr. B. W. Eichardson, F.R.S., whose 
tlebrity is world-wide. As is well known, Dr. Ricliaidsoit 
|lias studied autesthetics very carefully and for many years. 
He stated that there were four stages or degrees in which 
ehloroform operated. The first stage was that in whidi 
iconsciousnesa was not lost ; there was resistance and a desire 
for air. In the second, consciousness is lost, but the opera- 
tion is impossible, the patient screaming, often wiUioat 
provocation. The third stt^e is that of complete unoon- 
BCiousness, and where all rigidity Is lost. This is the sU^ie 
which permits of operation. In his opinion the patient wm 
in the second stage ; the third never having been reaciied. 
He stated tliat in his own experience he had kno^vn person* 
in this second stage to have delusions as to what had takes 
place <luring that time. He related a number of cases, and 
[■stated that the fact of such delusions being induced by 
;fihloroform was one of the earliest objections raised lo lb 
.Adoption. He related one ca.'te where the patient, a female, 
being operated upon by a dentist, and allied that tb» 
mtlst criminally assaulted her. And this she persisted in, 
lOUgh her father, her mother, Dr, Richardson, aod tiie 
ilstant were all present throughout the wJU 
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time. She persistad in her conviction long after the effects 
of the chloroform had passed away; and Dr. Richardson 
said she was probably of that belief atill. This evidence of 
Dr. Richardson's was corroborated by the esperlenceofDr- 
Hawksby, of London, and by Dr. Haundby and Mr. J. F. 
West, of Birmingham. The judge asked the jury if it was 
neeessary to sum up, and they replied it was unnecessary — 
they were already agreed upon a verdict of acquittal. Mr. 
Justice Hawkins pointed out that such a verdict would not 
be the slightest imputation upon tlie absolute sineerfty of 
the prosecutrix, who, no doubt, firmly helleved every word 
of what she had said. He then congratulated the accused 
upon having had an opportunity of fully vindicating him- 
self from the charge preferred, and said that the verdict 
of acquital did not mean tliat there was insufficient evidence, 
but that the accused was entirely cleared of any imputation 
in respect to the charge preferred against him. There could 
he no doubt the prosecutrix labored under a delusion. The 
accused was then dischai^ed from custody, having been in 
prison two months for no oflltnce. It is not merely that this 
unfortunate man was imprisoned for two months for an 
imaginary offence, but that any man who is present when 
a wornan in being put imder chloroform is liable to have the 
same charge brought against him, that gives this case Ita 
gravity and importance. 

"Such being the case., it becomes necessary that a little 
more should be known amidst the profession, as well as 
the laity, as to the occurrence of erotic sensations in woman. 
The subject is not a very pleasant one, but that is no reason 
why It should not he investigatfid. If it is a fact, and there 
Is no doubt about thht, that women when being put under 
chloroform are Uable ta those etotic sensations which they 
experience from sexual Intercourse, the sooner the fact Is 
generally known the better. It is just the mystery which 
surrounds such facts that permits such a monstrous hard- 
ship as that mentioned above to be a possibility at all. Of 
course it is obvious enough to any one that it is a delicate 
matter to inquire into the subjective sensations of women. 
But if these subjective sensations take the practical form of a 
charge of rape, two months in jail, and a trial by jury, they 
pass from the domain of sentiment and enter ttiat of stem 



ARTIFICTAL AN-ESTHESIA. 

Few, comparatively fen, of the profession seem to 
■e that women are subject to conditions and sensaUow 
identical with those associated with the sexual act, whidi 
Arise quite subjectively and without any extrinsic stimulus, 
The delusion of St. Catharine that the devil visited ba 
every night and enjoyed her person when she was asleep' 
and could offer no resistunce, is do unique experience, bul 
one common enough to woman. £very one familiar vtOi 
asylum work knows th^ a certain percentage of womm 
patients have the delusion, among others, that the medical 
superintendent comra nightly to their bed and violates their 
person during sleep. Of course there is no foundation of 
any kind for such a delusion, except thesubjective sensations 
of the woman herself. How strongly such a delusion, how- 
ever, may be fixed in a woman's mind Is evidenced by the 
case related by Dr. Richardson, where the woman persisted 
in her belief though her own father and mother, aa well ai 
others, were present, and where such assault was physically 
impossible. 8uch being the case, it behooves every maa 
who is to be present with a woman when she is to be placed 
under chloroform to see that there is at least one other per- 
son present, and thut, too, the whole time, without intM- 
mission, during which the woman Is under the influence of 
chloroform, and that such other precautions be taken as will 
preclude the poBSibility of such a charge being raised. That 
Mrs. Child charged this unlucky man in good faith need 
not be questioned for a moment. Bhe was far from being 
hostile to him, for she offered if he would avow his guilt 
and leave the town she would forgive him. The charge was 
not pressed from any rancorous spite; that is abundantly 
clear. But it Is equally clear that something had occurred 
to that woman which she 'interpreted into the sexual act, 
and that this was so firmly fixed in her consciousness, thftt 
it could not be dislodged. It becomes necessary then tlui 
the subjective sensations of woman should be investigsteti, 
and made the subject of scientific observations ; and seeing 
that they exist, they must have a scientific value ; and that no 
prudisbness should prevent attempts being made to ascertain 
what the actual facta are, and what is their interpretation." 
The following is the experience of Dr. N. L. FoIhoiu. of 
Portsmouth, New Hampshire, in the same line 
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" In 1854 a clergyman's sister came to my office for the 
purpose of taking ether and having a tooth extracted, and 
liroiighther brother's wife with her. I beganto admiDiater 
the ether to the patient, and whilst renewing it she got 
away from me, and seemed alarmed and offended. I did 
not attempt to compel her to breathe any more ether, but 
urged her to take it, and bo also did her brother's wife, but 
she would take no more. She bad the impression, so her 
brother told me, that I attempted to violate her, and that 
hia wife assisted me. It was a long time afterward before 
she would fully give up that she was mistaken in the mat- 
ter."* 

We are almost certain, after a number of careflil experi- 
ments, that chloroform and ether can be administered in 
sleep, so an to produce the first stage of aneesthesia, and can 
be carried to full completion or total unconsciousness. Still 
this is rare without disturbing the patient's stomach, caus- 
ing nausea, or irritation of the lungs, with risk of sudden 
death, by ita dense vapor, and thus rousing him or her to 
conseiouaness, or a condition in which the patient can resist 
its influence if the party is willing to make the effort. An- 
other important point is that loud talking or handling, even 
in some cases the sli^test touch or pain in any way, will 
cause the patient to start and rouse hina to resist. In the 
case of ether the patient con alm<)st always see indistinctly, 
and in sonie instances is able to talk during the uniesthetic 
etat«. 

Dr..H. M. Denig,t of Columbus, Ohio, in an article on the 
Medico-legal Relations of Chloroform, propounds the fol- 
lowing queries ; — 

"1. Can they Ire administered successfully to persons 
during natural sleep without awakening them ? 

" 2. Can they be forcibly administered for criminal pur- 
poses in opposition to the will of theperson to whom they are 
given? 

" 3. Can a person give competent testimony as to what 
occurred during the anteathetic state?" 

His general conclusions are, that It cannot be used suc- 
cessfully for felonious purposes, and that a person in the 



I antestbetic state is not a competent witneaa. He gives the 
I following example: — 

I " Most of you are cognizant of a tranaaction which took 
I place in our city a few years since, and which for a Udm 
I produced the wildest consternation. Two employes in the 
I service of an express company were said to have been chlo- 
I TOformed durinji: sleep, the keys to the safe abstracted fTom 
I their pockets, and the safes robbed of tbeir valuable con- 
I tents. A sponge which bore the decaying fumes of chlo- 
I Toform was found near tbe head of one of the measengeis, 
I etc. The whole thing was well gotten up, and was calcn- 
lated to deceive even the moat incredulous, and excite a 
synapatby in bebalf of persons who had not only been 
robbed, but nearly strangled. In less tban a week, how- 
ever, the possession of large sums of money led to theai^ 
rest of the supposed chloroformed individuals, and to thdr 
incarceration in the Ohio State prison." 

I SOME PHENOMENA OP ANAESTHESIA BY PBO- 
[ TOXIDE OF NITROGEN. 

Mr. F. W. Braine, in a paper on this subject (SrlSih 
I Medical Journal, January 2itd, 186S), observes; "It is curi- 
ous to remark how often, as unconsciousness comes on, Uie 
ruling idea is one of noise and motion combined. Some 
patients think they are seated in, or running after, an omm- 
bu8, but many more imagine themselves in a railway cU- 
riage, traveling fast«r and faster, till they suddenly seem 
kf.to enter a dark tunnel, and then all is a blank to them. 
I Sensual emotions are not unlrequently excited in both 
I «exes. A man who had been married about three monUu 
I fltated, on awakening, that he had been dreaming of his 
I wife; and an unmarried hysterical girl certainly gave evl- 
!■ dence, by her niovementa, that she was quit« aware of ODC 
of the duties of married life ; and moreover, in this case, 
tbe idea was still present when she was able to speak. Ibr 
aheaddressedthe administrator in t«rms far fonder than Uw 
occasion warranted, whileaiiother girl, who bad behaved in 
a similar manner, said, ' I hope I have not aoid anythin; 
naughty.' Both of these cases brought forcibly to me^ 
recollection many trumped-up cases of felonious nifinnrt. 
and how extremely inadvisable it is to have n 
lesthesla witbout a third person being in 
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"At a recent meetiDgof theOdontological Society, it is 
staUd that the nitrous oxide bad been admiDistercd in k 
few tases of pregnancy, but delivery not having at that 
time taken place in any one of these cases, the I'oodition of 
the foetus in utero was unknown, A lady, one of the above 
cases, whom I put fully under the influence of the gas 
twice during the eighth month, has just been conflnedwith 
a fine healthy boy ; so that, in this case at least, the gaa 
cannot have interfered with the nutrition of the child, for 
it weighed at birth eleven pounds and a half. 

" When administered to a girl, aged nineteen, with cavi- 
ties in the apices of both lungs, the patient was insensible 
at the end of forty-five seeonda. The respiration suddenly 
became very shallow and panting, while instead of the rosy 
hue which generally appears over the face and lips on the 
removal of the face-piece, the lips and face became more 
dusky before the red tint appeared ,- the pulae was not 
affected, but the respiration, for more than half an hour 
afterwards, was very shallow and hurried." 

CHLOROFORM— ITS ACTION AS A POISON. 

Chloroform is an irritating poison. In a ease quoted 
by Taylor,* an individual swallowed four ounces. He was 
able to walk a considerable distance after taking this large 
dose, but subsequently fell into a state of coma. The puplta 
were dilated, the breathing was stertorous, the skin cold, 
pulse imperceptible, and there was general convulsions. 
He recovered in five days. (Medical Oaaette, vol. 47, page 
675.) A second case reported swallowed nearly two ounces 
and recovered ; and a third swallowed two ounces, but he 
died in six hours afterwards. In this case the pupils were 
fully dilated, the breathing was stertorous, and the skin 
covered with a cold perspiration. On inspection, the lungs 
were found much engorged with blood, and there were 
some apopleetio effusions in these organs. The stomach 
WB8 slightly inflamed iu patches, and the mucous mem- 
brane was softened. (Afneriean Journal Medical &'cienee», 
October, 1886, page 671.) A physician at. 57, swallowed 
three ounces of chloroform. He immediately began to 
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Etagger, as If intoxicated. He vomited and suck into a 
deep stupor, and was in a state of complete anasHtbeela. 
His skill waa paie and tolerably warm ; the muacles 'were 
relaxed, the breathing nhort, and the action of the heart 
'weak aud Intermittent. In aboutfourtoen hours eenaibility 
returned. Acute gastritia ensued, with rapid collapse, and 
proved fatal In twenty-nine hours from, the time the chloro- 
form was taken. (American Journal Medifal Solence, Jan- 
uary, 1870, page 276.) 

Treatment. — In poiBonlnK ftoni liquid chloroform, the 
stomach pump and emetic should be reaort«d to. If evi- 
,dence of suspeuBion of the action of the heart (syncope) ex- 
ista, there should be a free exposure of the face to a current 
of air, compression of the chest' and artiflciai reapiration, 
with warm applications to the chest, with active frictlun 
and stimuli externally and by the rectum. The poles of a 
galvanic batt«ry applied to the chest and side of the neck 
with sponges dipped In hot wator should be used. Spirit of 
ammonia aromata has been found useful when injected 
hypodemiically, and strychnia In the same way, to act upon 
the respiration. This must be given in minute doses, and 
great care must be given to the gastritis and disturbance of 
the liver, which areaptto follow in the convalescence of the 
patient. 

ETHERS ADMINISTERED INTERNALLY. 

Ethers as a class are poiBona, and if taken into the 
stomach in very large quantities will produce death. Still 
they can be employed for a long period without dangerous 
action on the heart and respiration. The habitual use of 
ether ruins the digestion and causes chronic disturbance of 
the nervous system (see cases subsequently reported), and 
this has been confirmed by E. Martin Ewald, of Berlin. 

In dogs, whose brains are exposed, the vigorous inhala- 
tion of ether soon renders that organ completely insensible 
to the electrical current. (Hitzig. ) 

After introducing ether into a dog's stomach, Claude Ber- 
nard observed an hnmediate secretion of a large quantity 
of j)ancreatic Juice. There was vascular congestion of the 
intestine, and Its secret ions became more abundant, while- 
absorption was accelerated. The chyle vessels were strongly 
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injected, which must be explained by the abunciaoce of 
pancreatic juice present in the bowel (Binz), when fat in 
fine subdivision is introduced, and the consequently in- 
creased focllity with which it could be absorbed. 

If the blood be examined (Binz) after twenty drops of 
ether have been taken, the colorless corpuscles in It are 
found to be twice as numerous as usual. It is probable that 
here aluo ether biia a direct action uu the abdominal glands, 
and especially the spleen. 

ETHER INTOXICATION. 

"A few years ago there was published in the Reporter* 
the ' confessions of an ether inhaler,' a member of our own 
profession, for whom it subsequently became our sad duty 
to sign a certiflcate of insanity. 

"We are reminded of this by a paper in the London Afed- 
ic(U Record, by Dr. Ewald, of Berlin, on a somewhat sim- 
ilar case. It is that of a man aged thirty-two, who was 
lately admitted Into the Charity Hospital, under Professor 
Frericbs, suffering from general debility and trembling of 
the muscles. On inquiry, it was found that he waa notori- 
ous in Berlin for intoxicating himself with ether, his abuse 
of which had reduced him to his present miserable condi- 
tion. He was originally temperate, and had been a univer- 
sity student, passing all his examinations with uredlt; he 
was, however, of a mystical turn of mind. Unfortunately, 
a little more than nine years a^, there fell Into his hands a 
medico-popular treatise, in which the use and effects of 
ether, used medicinally, were described, and a glowing ac- 
count was given of its effect In quickening the creative 
power of the mind. He procured about two or two and a 
half ODDces of sulphuric ether, and inhaled it from a hand- 
kerchief; the result being to produce insensibility for about 
a quarter of an hour, during which time he imagined that 
he lived for an indeflnil* time, and traveled over whole 
worlds. This condition, however, he was not again able to 
induce 1» so high a degree. Becoming gradually more and 
more addicted to his habit, he no longer confined himself 
to indulging himself in his own room, but with his ether- 
ized handkerchief before his face, he wandered through the 

■ MedEcail and Snrglcnl Reporter. 
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streets, purchasing small quantitiesof ether at the drug-giata' 
shops, until, at last, he became so great a nuisance to them 
that many of them closed their doors against bim. He v/aa 
also turned out of his lodgings, on account of the annoyance 
produced by the smell of his breath, and became a houseless 
wanderer, reduced in means and in health. In the hospital 
there was no indication that hia mind was affected; tia 
memory was not impaired ; hi3 style of speaking was fluent. 
On one occasion an attempt was made to produce complete 
auEesthesia. For this purpose more than seven ounces were 
required; the ether being given liy an Inhaler, and loss 
being prevented by closing in the apparatus with cotton- 
wool. No sooner, however, was the inhalation atupped, 
than the state of insensibility passed off. He was \hen 
allowed to take the ether in liis own way, by inhaling it 
from a handkerclilef. Given in ibis way, it produced a, 
stage of excitement, during which be danced about the 
room, talked nonsense, and appeared much pleased, but 
there was no true narcotism. It was not thought justifiable 
to subject him to other experiments with ether, as It w^as 
desirable to break through his habit. It Is interesting, that 
his susceptibility to the action of cannabis indica was not 
impaired. This drug was given as a substitute for ether, 
and on the first occasion, too large a dose having been given, 
the result was the production of phantasms, such as are in- 
duced by the smoking of hasbeesh." 

The late Dr. Morgan, of Dublin, states that ether is em- 
ployed in certain portions of Ireland as a substitute for 
whiskey. 

A case has come under the writer's notice in which a pa- 
tient began the use of sulphuric ether in teaspoonful doses, 
as a nervine ordered by a physician, and ultimately In- 
creased the dose to one pint per day. When informed of its 
injurious character, she had lost her appetite, and suffered 
gastric disturbance; she gradually diminished the quantity 
and was able to give it up after a month or two. The only 
efl'ect it had upon her was to give her apparent strength to 
go on with her teaching of music. Large quantities of 
ether have been taken internally, and, so far as we have 
been able to learn, no death has yet occurred from its use in 
this way. 
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CHAPTER XI. 

GENEBAL CONCJ.DSIONB. 
Alcohol prBparatlonK. Treatment or poisoning by Ether. Inhalation 
and Internal admlniBtratlon. Precantlons in itE Inhnlatlon. Bl- 
cblorldeof Methyltine. Hydrobromic ether; use and oew mode of 
preparation; conclunions. Ethidene diohlorlde. Oiygen, hydro- 
gen, and nitrogen gasea. Dr. Qray'a experiments with oxygen gas. 
On the USD o( aneestbetlcB, especially Oblurororm, In dental operas - 
Hone. Treatmentorohloroform poisoning. ChloroforniandCbloral 
In polaonlng by Strychnia. On the choice oranffistbetics. Another 
death A-ont ChioroCorm. Bibliogrnphlcai liEt of papers and works 
on aniesthetics. The Metric system. 

ALCOHOL-8PTRIT OF THE SPECIFIC 
GRAVITY 0.83.5, TJ. 8. 

OFFICINAL PREPARATIONS, U. S. 

Alcohol dilu turn.— Diluted one-half with water. 

Alcohol fortius. — Spirit of the Bpeeifie gravity 0.817. 

Spiritus vini galliei (brandy). — About fifty per cent, ol 
alcohol. 

Spiritua friimenti (whiskey). — About fifty per cent, of 
alcohol. 

ANTIDOTES. 

- The treatment of poisotiing by any form of alcohol, or its 
compounds, is removing all the spirit from the stomach by 
an emetic of mustard and hot water, or if the stomach will 
not act eniploy atoniach pump. Cold water or ice to the 
head, strong coffee, stimulantH, galvanic current, and arti- 
ficial respiration. 

POISONING FROM ALCOHOL. 

In chronic alcoholic poiBonlag withdraw Btiniulanta, and 
substitute the following mixture, to be given about tjie time 
of the strong craving for a drink. 
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SAL PREPARATIOSa, U. S. 

iEther. fnrtior.— Specific gravity 0.728 for inlialatiou and 
Internal administration. 
SpirituB mtheris compositus. Hoffinaim'B anodyne. 

PRECAUTIONS. 

Ether should never be inhaled after a full meal, not onlj 
■ to avoid the annoyance of vomiting in the midst of the 
operation, but also the danger of asphyxia by some of the 
vomited matter dropping or running into the larynx and 
trachea. If nourishment is necessary let it be of a liquid 
character. Perfect quietude should exist around the pnttent 
'"lothlng should be perfectly loose so as to not interfere wfli 
'leepiration. False tf.eih should always be laid asitit. The 
inflammability of ether shouid be remembered as well as Hie 
density of its vapor (a. 568), for this density, although insur- 
ing comparative safety around a light, will cause it to ignile 
if the light be even some distance under it. iExaniine anil 
record condition of the patient's heart and lungs, and in 
BuspiciouB cases all the organs. In holding a patient down 
during the stjige of excitabilitj-, do so rtnoly, at the same 
time allowing the liiubs aa much freedom of motion s 
Being held in a vice iil;e grasp frightens the p 
B caused dislocation, and even fractures. 
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THE ADMIJJISTKATION OF ETBEB. 

Ether is not altogether free from danger, but if alwO^ 
ives warning before it causes the death of the patient. The 
'ultimate etfectsofanfestheticsHhow that they are all deprew- 
lug agents. It will produce entire inBeuslbllity in all eases, 
with little or no risk, if administered by a competent person. 
The countenance should be watched, and the ditScultyof 
breathing promptly attended to. The moment the face »- 
Bumes a purple, dusky, or extremely pale hue, remove 
the inhaling apparatus end admit freah air. If not suffident, 
draw the tongue forward with a pair of artery forceps, or by 
a towel wrapped around it, at the same time keeping the 
mouth open by pressing on each side of the jaw with beni 
thumb md Index nugers, pressing the cheeks between the 
teeth or gums. If the arrest of respiration be due to thepw 
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«Dce of vomited matter in the larynx, the hetut should be 
turned quickly and lowered below the level of the table. Tbia 
precaution should always be taken when vomiting ocoura. 
If these means should fail, Marshall Hall's method of arti* 
flcial respiration should be employed, or a small air-bag or 
bellows with a nozzle might be used, inflating the lungs, 
then withdrawing the Instrument and pressing flrnily but 
steadily on the cheat, tliia being repeated not more than 
eighteen times per jiihittte. An enema of equal parla of 
brandy and I uke- warm water should be given at tliosaniv 
time. A towel soaked in ice-water slapped two or tbree 
times on the chest and face, will sometimes suoceed whore 
other means have failed. 



An inhaler is made by folding a towel into a Inrge eoiio 
OT bag, and then placing a large sponge in Ita ajK'X. Ethor 
is then sprinkled upon it with a ftee hand, half an ounce or 
more at a time, and repeated if neuesaary by rctiewlutf tliu 
supply of ether. The lower part of the face, mouth, and 
noae, is covered with the cone, no as to exclude most of tho 
air, and allow the patient to fill his lungs with more or Ihsh 
diluted ether vapor, de]>ending on the care with wliluh thu 
cone is applied. There will be at the lieginnlng of the in- 
halation attempts to struggle, which are to be gently r^ 
strained. Quiescence gradually comes on, the patient piUM- 
iDg into profound insensibility. It, hnwevt-r, thu face be- 
came very pale or livid, the inhaler should be not aild« 
until this condition disappears. The patient i» eotmlitered 
as ready for the operation when the amj, when raiHed, will 
fall as if paralyzed, or when the orblcuUria palpebrarum 
muscle will not respond to Irritation, or the ironjuuc^tlval 
surface of the eye can be touched with impunity. Early 
stage of auEestheaia by etfier pupils are contra(rt«(I, but when 
there is complete antestheaia the pujiils become dilated, and 
the respiration is slow and deep. 

If the operation is to lie a prolonged one, when the putlent 
is fully under the inHuence of the snte«thellc, lioldln|{ the 
inhaler one-half inch or so from the i>atient'H face will allow 
enough air to reaeli tbe lungs to Inwure perft-ct lately, and 
«Dougfa ether to hold him completely under iti< lnfluenr«. 
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BICHLORIDE OF METHYLENE. 

Introduced by Prof. Bichardson in 1867, A colorless flull^ 
bavuig an odor mucb like that of chloroform. Plensant 
to inhale as a vapor, producing very little irritation of the 
fauces and air passages. From its easier evaporation, it re- 
quires ft'eer administration than cliloroform, and because of 
I itp denser vapor, less quantity than ether. Six deaths have 
occurred from its use. It has many of the dangerous quali- 
ties of chloroform, and death results from syncope, with di- 
lated pupils. 

HTDROBROMIC ETHER. 

This ether has been employed by me, and in several eaeta 

with success, since my first report on page 79, and in the case 

somewhat delayed (see Smith case) ; also a case of Huceeaa- 

ful removal of diseased toe-nail, by Dr. Drake of 1hln city, 

and a cyst of the hyold bone, by Dr. S. W. GrcBs before 

the class at JefTerson College Hospital. The ether was given 

by myself and the pulse was under the care of Dr. Levis, 

who kindly sent me the following ietter in reference to it, 

when I desired an expression of bis opinion in regard to it. 

"April 28th, 18T9. 

"My Dear Doctor:— My impressions of the newanies- 

thetic were decidedly in its favor. The circulation was not 

depressed, mental excitement did not occur, and respiration 

I continued to be normal. 

"I would be much gratified with the opportunity of aee- 
I Ing more cases of its use. Where can I obtain a supply 
[ of it? "Truly yours, 

"R. J. LEVIS." 

I find that hydrobromic ether exposed to the air and lig^ 
changes in color, becoming at first yellow, then yellowish- 
brown. But this does not interfere with its aniesthetic 
qualities, but produces a more aromatic or peppery taste; it 
should therefore be free from alcohol and water, and k^ 
f^omtlielight. Dr. Greene, beforeleavingfor Paris, fumtehed 
me with his method of preparation, which I have appended. 
, so that any careful pharmaceutist can make it :— 

■' Coarsely |iowdered potassium bromide is heated withsul- 
|hurlcaotd, diluted with its volume of water in a flask or 
V rapora of hydrobromic acid b^n t 
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disengaged, alcohol is allowed to flow in slowly, as in the 
preparation of ether. Ethyl bromide distills over with, water 
and some alcohol. It is decanted, agitated with water to 
remove alcohol, and dried with potassiuni carbonate. It 
needs no other purification." 

IDEOPATHIC POST-AURICULAR PERIOSTITIS, 

OPERATION AND RELIEF UNDER HY- 

DROBROMIC ETHER. 

KEPOBTED BY W. D. FEIDLEB. 

In case No. 15 (page 76), before reported, it waa neceaaary 
to perform an operation, and the following notes were made 
by Mr. D. W. Feidler, one of my aasistants at Jefferaon Col- 
lege Hospital ear clinic, " The patient at No. X took S'j of 
hydrohromic ether by inhalation in the presence of Prof. 
8. D. Gross, and the result was that the patient was only 
drunk, and would not inhale properly (as observed Dr. 
Gross, 'hewasaastifTaaapoker'). The nurse then brought 
a fresh supply, and by the use of 5j he was fully under ite 
influence in forty seconds, when he was as limber as a rag. 
Dr. Turnbull made along incision down to the bone and 
into the body of the ateruo-cleido-mastoid muscle without 
the slightest indication of jiain, with very free heemorr- 
hage, but no pus and no roughness of the lione, but with 
great relief to the patient's headand pulse. The temperature 
being reduced from 102° to 99°. Patient fully recovered after 
six weeks in the hospital." 

Remarks by Dr. TumliuU.-^'VhSa patient waa in the same 
condition as theone before referred to. (Seepage 28.) When 
pure ether was administered by Dr. Allis, the patient con- 
sumed eight ounces and was not relaxed, and the doctor 
had to employ chloroform liefore I whm able lo perforate the 
mastoid cells. 

Conditsiona in regard to hydrobromic ether as an an£e»- 
tbetic in twenty-five cases, being an additional four caacn 
since my report on page T9. 

Shortest time taken to place a patient Minot«. ftecoada. 
under its ansesthetic influence, . 40 

Longest time, 6 40 

Longest time under its influence, . 60 

Largest quantity consumed, eight ouncet. 
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With one patient out of the new caaes there waa vomiOng, 
I as the patient had taken dinner before the operation. TUb 
was the iittie girl o])erated on by Dr. Bamuei W. Groes. 
ETHIDENE DICHLORIDE. 
The Beientiflc Grants Committee of the British Medicti 
I AsBociation have received from a special committee a re- 
i port, in which it is claimed that lliisanieethetic presents all 
I the advantages of ether, without any of its disadvantages. 
Mr. Thos. Bird, M. R. C. S. E., thinka it a good aneesthetic 
for children. 

OXYGEN 
Is not a true aDieethetlo. 

OXYGEN, HYDROGEN AND NITROGEN. 

It haa been found that animals are capable of respiring 

[ oxygen gas for a long period of time without other apparent 

I effect than increased liveliness and augmented appetila 

I Oxygen gas, when respired by man, to tlie extent of t wen ty- 

f nine to thirty quarts, produces little elTect. Any insensibi^ 

Ity produced by the inhalation of nitrogen or hydrogen and 

rarefied air, la due to deficiency of oxygen, of which a«- 

physia is the result ; or perhaps it may be produced by the 

analgesic efi'ect. 

OXYGEN GAS AS AN AN.4;STHETIC. 

In the early part of this work (see page 83), I stated tliat 

Dr. Gray, of Richmond, intended to continue his expert- 

iiieots with oxygen gas,* and I now (June 9th) give his con- 

I elusions, which he has kindly sent me. After employing 

It in six cases of teeth extraction, in none of which wae 

there profound ansestheaia, only its first stage, he states ;— 

" On both oceasiona the gentlemen present fully concurred 

with me that oxygen gas is undoubtedly aniesthetic for two 

r three minutes after withdrawal of the gas. It will b« 

noted that the drawing of the last teeth in all the patients 

gave pain. That oxygen gas ia not antesthetic to the same 

degree aa nitroua oxide, we equally agree," 

ON THE USE OP ANESTHETICS, ESPECIALLY 

CHLOKOFORM, IN DENTAL OPEBATIONR. 
I have before me the proceedinga of two dental aseocl- 
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atioDS, both containing as members, gentlemen of culture, 
having a medical as well as a dental education, while there 
were present to aid them medical men who had given the 

subject of antesthetics careful atudy, who luid much experi- 
ence, and had performed numerous exptrimenta with the 
various agents employed. 

The president, in opening the discussion, at a meeting of 
the British Odontological Society, stated, thiit the subject 
for discussion was, "The use of Chloroform in Dental Oper- 
ations," and that it had been suggeRteil by the editor of the 
BritUh Medical Journal, in commeutlug upon the death of 
a child two years and a half old, in May, 1878, from the ef- 
fccte of chloroform administered to facilitate a dental oper- 
ation. He concluded his remarks on the case with the 
following query: la it ever right to give chloroform for 
dental purposes? We wish the Odontological Society would 
pronouncean authoritative opinion on the subject, and were 
they to do so, absolutely forbid it." 

After a fuil and free discussion, "the president said that 
all who had spoken had agreed that the use of chloroform 
in dental operations could not be absolutely forbidden, but 
that it should be restricted to very exceptional cases. Mr. 
Charles Tomes added some very practical suggestions | 
he said it should only be given at the patient's own linuse, 
and with the patient in a recumbent poHltion. His own 
opinion was that a previous consiiitation with the medical 
attendant of the patient was also desirable. He proposed 
that the society should adopt these suggestions in the form 
of a resolution, thus ; — ' That it is the opinion of tlie society 
that the use of chloroform in dental practice siiould he re- 
stricted to vi'ry exceptional cases, that it should only be 
given at the patient's own house, and with the patient in a 
recumbent position, and that whenever circumstances will 
admit of it, a previous consultation with a qualified medi- 
cal practitioner is highly desirable.' This resolution not hav- 
ing been passed, the president said he would be sorry to urge 
the society to come to a definite conclusion against their 
inclinations. Ho doubt practitioners in London and other 
large towns were more favorably situated as regarded the 
facility of obtaining advice and assistance than were (heir 
brethren in the country, and it was possible that an unfair 
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aBemigbtuucasionallybeinade of the resolution by tha legal 
profession. He would uot, therefore, press it. It was Uie 
less necessary since all the speakers had agreed that though 
the use of chloroform might be occasionally justifiable, U 
was very undesirable to use it In any case where the seniCM 
of other and safer anEesthetics could be 'macle available, and 
he felt sure that the strong conviction of the danger and re- 
sponsibility attached to the use of chloroform which, had 
been expressed by some of the speaters would have great 
Influence with the profession." 

Thus we see that the British Odontological Society would 
not or could not pass an authoritative opinion on this all im- 
portant question. We find the same dieiposition on the iiait 
of an American society" to continue using chloroform in 
dental operations, notwithstanding the dangers offered by 
this agent. Its chairman, Dr. J. J. Caldwell, of Baltimore 
(not a dentist), after preparing a careful report ending wiUi 
a list of the various ansesthetics, gives the following 
. opinion :—" Of these, preference has been given to sulphuric 
ether, chloroform, and nitrous oxide ga^, both as regards 
safety and efficiency. It is well to know which is the saft«t, 
and, at the same time, the beat for the purpose of'the dentlet 
This knowledge can only be obtained by experiments, and 
experiments thus far have prcven adverse to the use ofetdo- 

"Death at the hands of the dentist is, relatively speaking, 
much more common than at the hands of the surgeon, when 
chloroform is used. The explanation seems to be found in tbe 
fact that antemia of the brain is Induced by the drug, wliicli 
asBuredJy depresses all the vital functions, and this aii»mia 
inducing syncope, is again reflected on the heart, inducing 
paralysiaof that organ J then, with the two legs of ihe great 
tripod of Bicbat taken away, the catastrophe is precipitated. 
Hence decubitus must be insisted upon." 

Dr. Thompson, a distinguished dental surgeon, who to 
chairman of the Committee on AniestLetics of the aocieljr 
for the years 18T9-80, stated the following:— "In past yeaB 
when the subject of anteatheties had been taken up, it seemed 
to have fallen through of itself. It is a subject that should 
ital Aasoclalion, Wacblng- 
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never be dropped without complete exliaustluii. Wf uro re- 
miss in our duty if we allow it to (^ with anything short of ex- 
haustion. The practice of antesthesia is one tliat shoulil eom- 
mand a great deal of study and caution. It hua hwni Ntutod 
here to-day that we can do agreat deal of ii^Jury to our patleutd 
by not giving enough as well ashy giving too much. That In 
true. Timidity dulls perception, but boldneas In the exhi- 
bition of aaaiethetica enables the operuliir to exerelMe uiort 
caution. 

"Ha who gives nitrouR oxide indisoriuitnateiy runi a rUli 
of killing his patient at any time. Jti admliiiMterliiK ati ati- 
aesthetic we can have nome indication of trouble, and tlilH 
must be rect^nized. We also Icnow that from IdloNyiiertMy 
often ensues failure. There are some dlseiutes that muat tin 
attended to previous to bringing to u (■oiidltUinorauiMtheiilu. 

"A patieutcaraetomeclaimlngtobe perfectly hwilthy, but 
there was a lymphatic apf>earunce that made lueNiupeut 
that all things were not right. The piiyiiielan Mild, 'Oa 
on; it is al[ right.' We gave tier gaa, and the Unt few In- 
spirations went on very nicely. Hiitne nioro, and mUu 
showed indications of serloua heart triuble. I ot'tpped tli« 
gas and used the battery. Hhe revived, but, aft^r a little, 
went off again, showing that It wait uot the go* that waa ibo 

" Now, relative lo the re»(»ratlon from anttttthettca, I bav* 
found nitrite of amy! of extreme fiupcirtaiiee. I bad aoue 
where the patient wm given op aa dead, wbrn by tbn ocbl- 
bition of nitrite of amjt full reauadtatlon occurre'l." 

]>r. Hodgkio tKqrs: — "A nattnu: 'rf tb* altitod* (rf lim pro- 
fieaeloDsofnHdietoeiuKl Aattktwj tm the miI^*^ "^ ■•)■*- 
thetics and their valoe and itttiifiti ttuty htm b* (iviiii, mnd 
as dentiala you are ualurally Mt •troof^y inberaucd in Hi* 
Bobjeet aa to joatify an rxpMrtati'jfl Uist tbk wlU be eomr 
|dele,M)dy«tlti*aiJIApultilit»Kto4rj; tnrwdemat. thim0t 
M>exMi,i» ytt TBdMrt la the nmntiMm at btt dagaam 
tJMw npcacliia Tfc« tmmtmHr «< Jlvt^wi h» 
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i^e of deaths at the baode of those uaing chloroform in civil 
hc^pitat cases, did not dccut in the field and nitder avenge 
TBf circuinst&necs. The advocates of ether still cling to 
that drug aa the anaesthetic, claiming for it exemption from 
fatal effects in all but forgone caw^." 

The report of the chairman was followed by a report of 
the president, Dr, B. F. Coy. a well-knowu deatal surgeon, 
of Baltimore, which we are unable to give in full for want 
I of space, but which contains the following statement:— 
L"Nitrous oxide gae, especially the condensed gas in-cylin- 
Kders, answers nearly all the purposes for the dental surgeon, 
I Iwt tedious operations on the bones of the face require an 
agent more durable in its effects; then use the best chloro- 
form and no mixture with ether (p. 56)." Again, in con- 
clusion, he states :— ■' An experience of over thirty years in 
the useof aniestbetics without accident or j«erioua untoward 
symptoms, secures the right to speak warmly upon a sub- 
ject that has given the human race tJie greatest blessing in 
surgery, of which they have been the recipients in ancient 
I or modern times." In sumnung up the discussion in which 
kllie writer took part, Dr. Coy states:^"! did not expect to 
lak upon this subject, as it wna well discusi^«d. My ei- 
f perience with the condensed nitrous oxide gas has been very 
satisfectoiy. I have never had apatientshowany ill eflecis 
from its use. 1 have given chloroform very often, and a 
great many times the posture necessary was a sitting one. 
I have sometimes found it necessary to throw my patient 
back into a horizontal position. ... 1 have, of late, 
made use of nitrite of amyl as a restorative in the use of 
chloroform, and for establishing theaction of the heart, when 
becoming too much depressed, with good effects." 
Now, in carefully sifting this evidence, what do we find? 
I JTrs(.— That chloroform is not absolutely necessary for 
I uiy or all the ordinary operations in dental surgerj-; except, 
'n a few tedious or rare iiistances, or where the actual cau- 
' is employed. This powerful and dangemus agent, 
iblorofbmn, should never be given unless a medical as^stanl 
B present, and the following means at easy command:— 
L bottle of nitrite of aaiyl, a portable gah-anic or faradlc 
JMUcry, liquor amnion, fort., ice, a pair of catch-forceps, and 
-piece, to careftiUy inflate tl 
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should never be given in the dental ebiur, but always Id tha 
reclining petition. Pure sulphuric «ther has been sine 
discovery, and is now, employed by the dental profession of 
New York and Philadelphia in all operationa in dental 
eurgeiy, without accident and with perfect satisfactioQ. 
Mr, Charlea Tomes, of London, reported that, in a visit 
to a New York hospital, he had seen several caaes of cleft 
palate who were enccessfully opefeted upon under ethet 
and kept under its influence without inipeding in the least 
the movemente of the operating surgeon. All danger from, 
bleeding was obTiated by laying the patient on his side, so 
that the blood could run into the cheek and out at the angle 
of the mouth. After this evidence of what was possible, he 
might be pardoned for thinking that the adaptation of ether 
to dental reqoirements was merely a question of manage- 

The following is the opinion of Dr. J. E, Garretaon, ex- 
preseed in a letter to the writer in 18TS, on this important 
subject; and there is no one in this city who has more 
experience or better opportunities for testing the value of 
the agents of which we write, in a class of operations the 
most difficult to manage under antesthetie Impression. 

" I cannot doubt that the circulation of the book will be 
lai^e. Anssthetics in surgical practice is a subject of the 
greatest consequence. Let me express my gratification at 
the Bpeeial care with which you have presented the matter ■ 
of chloroform. While using chloroform more or less every 
dayoutof sheer necessity, yet lam not less afraid of it than 
had Faust occasion to be of his convenient agent Mephlsto- 
pheles. Certain it is I never allow myself to he caught 
alone with it. What prayer was to the savant's devil, ether 
is to chloroform. I play the one against the other. " 

"Concerning the healing of wounds under the employ- 
ment of chloroform and ether,! am eniphatie in myeonvle- 
tiona of an evil residing In the former; to the fact of such 
evil I had my attention first directed during the war. Flaps 
glaze but poorly under the cliloroform Impression, when 
compared with that of ether. Force at large seems to be 
debilitated. I desire to be put on record as condemning the 
use of chloroform wherever the surgeon can get along with- 
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Atk equally able surgeon, well known for hia extensive 
knowledge of every department of surgery, gave the fol- 
lowing testimony in the discussion before referred to, in the 
Odontological Society of Great Britain.* 

" Mr. Jonathan Hutehlnaon aaid he could, from personal 
experience, testify to the auperiorlty of nitrous oxide gas 
over other ansesthetics. He would allow any one who had 
had some experience in the use of the gas to give It to him, 
but he would only take ether from a thoroughly qualified 
person, and would not allow any man living to give him 
chloroform. He hati used both ether and ehloroform largely; 
he had lost one patient from chloroform eighteen years ago, 
and had had many alarming eaaes; he had seen fatal cases 
also under the care of others. During the last six yeora he 
had almost invariably used ether, and during that time he 
had not had a single alarming case. He strongly disap- 
proved of some of the complicated inhalers now in use, in 
which, for the sake of economising ether, the patient was 
made to re-inhale his own breath, thus taking in a quantity 
of carbonic acid as well aa ether. In the only bad cases 
connected with ether which he had seen, some such appa- 
tus had been used. He greatly preferred a simple leather 
mouth-piece, perforated at the top, with a sponge and towel 
inside ; in this way the patient got plenty of air and plenty 
of ether. There certainly were a few cases In whieh chlo- 
roform was preferable, viz., for old people and very young 
childrdn. Old people over sixty did not always recover 
readily from ether narcosis. He had met with several 
cases in which there had been alarming continuance of in- 
sensibility, and In one case death seemed to be partly dne 
to this cause. Chloroform seemed to be less dangerous than 
ether to old people ; and in the case of infanta there seemed 
to be practically no danger at all, while it was most dan- 
gerous lo young people. At the hospital in Moorfields there 
used to be, on an averi^;e, a death from chloroform every 
year, and they were nearly always young people operated 
upon for strabismus. Chloroform was certainly iuor« con- 
venient in some rt'spects and pleananter to take than ether. 
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Patientawho had tried both almost invariably preferred the 
former; but ha thought it criminal to place a patient in 
danger of losing his life by giving chloroform, when ether 
bad been found t« be so much safer." 

"The president asked Mr. Hutchinson whether he did 
not think that dental operations presented sonie peculiar 
features which entitled thera to special consideration." . 

" Mr, Hutchinson said he could not call to mind any 
pointe In which dental operations differed materially from 
those in general surgery ; he thought that the opinions he 
had expressed would apply equally well to them." 



Prof. Orosi's Method.— The surface of the chest should be 
smartly slapped with the fringe of a towel dipped in ice 
water ; a piece of ice introduced into the rectum ; the head 
must be lowered and the legs elevated, and aiumouia held 
to the nose, an assistant meanwhile practicing artificial 
respiration, (See also page 104. The means to he resorted to 
to prevent death from chloroform.) 

Mr. Clover" Bnds, in spite of all his care, that chloroform 
wUl cause the action of the heart to fait, and he Is not so 
wedded to A that he will allow his patient to be killed by it. 
But he states, "remove the chloroform and administer ether 
vapor tor a few Inspirations," (or what Is still better, as re- 
commended by tlielate Dr. 8anaom,t continue with the ether 
until the operation is finished.) 

Dr. Clover also remarks, "The mixture of nitrite of 
amyl with chloroform has been strongly advocated recently 

• AQnlde toThErapentlcBBiid Materia Med tua. Bjr Kolicrl Farqn- 
lionsun, M. D. Second American edition. Enlarged and adapted to 
the U. B. V. by Frank Woodbary, M. D., phjHlelan to tbe German 
Hoapltal, Philadelphia. Philadelphia: H. f. Lea, lOTfl.p. 208." 

t AnTAaoNiau of ChI:O1[0B'UR>i <U(D ETBsa.— Dr. Qreflnbalgh 
stated at Ibe meeting of tbe Obstetrical Society of London (Februarj 
Ttb, 1860), that he bad reqaeeted tbe late Dr. SaiiBom to administer 
oblomform to aladydurlDe the removal of a large polypus A-om tbe 
nterua, Bbortly after the Bdmlnletrallon of the uhloroform, and before 
oomplate anientheBla wa« Indnceil, her pulae began to falter, her 
breathing became ombarraBsed, and her rounCenatice livid. Dr. Son- 
«om, nlthiml delaying tbe Inhalation, Bubatitntea etiier with the best 
reBullB. Dr. GreenlinlKh begged to ask that gentleman If he had 
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by Dr, Sandford, au Aiuerican pbyaician. I have tried H* 
in a dozen cases, and find that it produces insenaibility rap- 
idly; and if the antesttietic i a then removed, the recovery 
is very satisfactory, hut when the inhatstlou is continued 
for three or four minutes, there seems to be nearly as much 
subsequent depression." 



A large and poisonous dose of strychnia produces symp- 
toms very closely resembling those of tetanus, but are more. 
strongly marked and rapidly reach their maximum. The 
symptoms usually come on in twenty minutes to half an 
hour, and are not usually delayed beyond an hour. The 
first symptoms are general uneasiness, with restlessness 
and soreness of the limbs; shooting pains, like electric 
ahoeks, occur in various parts of the body, often first in the 
back and. down the arms and legs. Tetanic and paroxysmal 
contraction of the muscles soon set in — in my experiments 
with frogs, cats, rats, and dogs, it acts at once — and these 
symptoms grow rapidly worse, and make the body rigid 
while the paroxysni lasts. 

If the dose has been large the paroxysm is usually very 
severe. In one case, in which a woman had Ulken half a 
groin by mistake, there was thirty-seven or more paruxysmaJ 
contractions of the muscles, and the respiratory movemenia 
at times were almost completely arrested, sp that her face 
became bloated and livid, the jugular veins standing out in 
the neck, and the eyes staring and prominent. Kacli of 
these spasmodic attacks lasted from u few seconds to a 
minute, and then ceased. The mind of the patient was un- 
adopted a Elmllar practice In other aaaea irithgood cITectB^ and. Itao, 
wbelher he conslderea tliut tbo vapor of ether cuuld bo regarded ss 
an antidote to the evil consequenoes of chlorororm, and wbether be 
could ofTer any phyilDlogical explanation of how Buch beneflclal 
effects are brought about. Dr.Suisoin replied thatltwuBblnronBlant 
practice to admlntater elder ir in any case where chloroform aeemed to 
produce a depresBlngefi^ct; indeed, uEuaily In prolonged operallona he 
thus malDtalueil the anfe»the«la. The substitution, or rather iiddllloo, 
wae npvor attended by any return of aensallon. He always round thA 
plan anBwor admirably ; it certainly restored the force of the clrcola. 
tlr- ^ 'tCalTimeBandGaMtte, February, London, 1908.) 
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affected, and the suffering was intense. Any. movement, 
Bometimea the aliglitest, would excite a paroxysm. My 
patient recovered under the use of chlorofiarm and animal 
charcoal, and careful watching and sustaining of her 
strength. Usually a fatal termination ia due either to ex-, 
haustlon from the repeated convulsions, or to asphyxia from 
spasm of the nauacles of the chest, which is obviated hy 
Insufflation. Strychnia tetanizes, neither through the brain 
muscles nor nerves, but through the spinal chord. 

7Veahnen(.— The antidote to poisoning by chloral is 
strychnia (see page 223); and, vice versa, chloral has 
heen found antagonistic to strychnia. Chloral modifies the 
strychnia symptoms to a great extent,- and the iirst agent, 
therefore, to administer in poiaooing by strychnia, is chlo- 
ral, and then chloroform by inhalation to relieve tetanic 
rigidity. The chloral ia given in doaea of at leaat twenty 
grains by the mouth ; or aixty grains in starch water by In- 
jections, by the rectum. The fatal closure of the jaws takes 
place in a few minutes, if the dose be a large one ; if amaller, 
in five or six hours. The minimum quantity of strychnia 
required to destroy life in man is about one half a grain. 
If the patient he able to swallow, administer copious draughts 
of warm water with tannic add in solution, or strong oak- 
bark tea, as this renders the strychnia Inert. The stomach 
pump is useful, hut it can rarely be used, owing to the effort 
to pass the tube into the stomach causing violent spasm. 

Prof. Huseraann, of Gottingen, has been engaged in a long 
series of observations on the antagonistic and antidotal ac- 
tion of drugs. Some of bis investigation a, which relate es- 
pecially to chloral, are translated for the London Lancet, 
vol. i. 1879, p. 3fi2, from the Archiv. fiir Exper. Pathotogie ; 
and although we find hut little that is new, yet some of the 
confirmatory facts are worthy of publication. He says, 
" Chloral hydrate la known to act as an antidote to strych- 
nine, lessening the spasm, and even preventing death. It 
has a similar action in the case of the mixture of strychnine 
bases sold under the name of brucia, and also against the 
opium alkaloid thebaia, which simultaneously tetanizes and 
lessens sensibility. The spasms produced hy chloride of am- 
monium diminish under the employment of non-fatal doses 
of chloral hydrate, and can, indeed, be completely stopped." 
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(For the sijeclfic eStecta of hydrate of chloral, see p 
sions on page 3)7.) 

ON THE CHOICE OF ANESTHETICS. 

For all minor oporationa in surgery, at the house of the 
' patient or in private office (when the coat of the ansesthetlc 
ia of uo consequence, and where disagreeable odor is t« be 
avoided), nothing lias yielded ua such satisfuctory results as 
hydrobromic ether. For all dental operations (except tedi- 
ous and protracted diasections on the mouth), the safest 
auEeethetic is nitrous oxide ga», which, in its results, is ex- 
hilarating and most satisfactory, and with but little effort 
produces complete insenaibilitj to pain, and is most rapidly 
eliminated from the system. For dangeroua and protracted 
operations, the agent which has been employed in this city 
and in the United Htatea is the pure ether; the proofs of its 
safety are full and complete. Chloroform, as an aniesthetic, 
has a long and painful record of valuable lives lost from the 
time of Its introduction to the present day, so that no one 
is justified In using it unless the ordinary agents specified 
above fait him, or unless he has to employ the actual cautery; 
even with little children It is not absolutely safe,* and a re- 
ference to the body of this work will show that numeroua 
deaths follow ii» use. 

Every combination of chloroform, its various modes of 
admiulstration in both large and small quantities and mixed 
with other agents, have lieeu experimented with, but those 
who have employed it niost have, when its positive fatal 
action is aeen, had at last to resort to ether. 

EFFECTS OF SUDDEN REDUCTION OF TEMPER- 

ATUEE AFTER ANESTHESIA. 
In a careful study of the secondary causes of death from 
ethers and chloroform and their compounds, one important 
symptom has impressed the writer, that is, the almost uni- 
form reduction of temperature preceding death. This 
occurs after important and protracted operations, and often 
ia hastened by careless removal from the warm, nay hot, im- 
pureatmosphereofthe operating-room to thea(^joiningward, 
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exposing the damp, warm akin to the contact of a sudden 
cool atmosphere. Again, the attendant should be aniedical 
man of experience, who should watch the case until reaction 
is fully established, and see that the nurse keex)a the patient 
warm for at least six or seven hours, and administers both 
stimulants and nourishment. If these means are neglected 
and the skin of the patient is chilled, gradually he sinks 
into an unconscious stat«, ftom fluids which collect in the 
bronchi, lungs, and kidneys, and dies; mucous secretion and 
serous etfiiBionssuflbcating the patient. If hronohitia remains 
afterreaction, treat it by means of small and repeated doses 
of spirits of ammonia in mucilage of gum arable, with sen- 
ega ; also, counter-irritation by means of lotion of oil of tur- 
pentine and soap liniment. 

Kow we conie to the conclusions concerning this matter. 
" What is the number of recorded cases of deaths from chlor- 
oform?" says Farquharson, the latest English authority. 
"Fatal accidents from chloroform have become so alarming- 
ly frequent of late — the total number, according to Bartho- 
low, amounting to Ave hundred — that some surgeons even 
consider its use unjustifiable." We have no doubt there have 
been more than five hundred. We desire, however, to be 
within bounds, and only print those cases that have been 
fully authenticated. The number of deaths from chloroform 
contained in our table on page 113, when added to those 
already given in this paper, make the ghastly sum total of 
three hundred and seveni//. Just as the last of these pages 
were passing through the press, comes the sad news of 
another painful death by chloroform, a true case of paralysis 
of the heart, makingthree hundred and seventy-one. The 
following is the published report of the case ; — 

"Mr. John K. Cornwall,* about forty-five years old, 
and apparently iu fair general health, was suffering froni 
an aliment that required the repetition, after the lapse of 
two years, of a painful surgical operation. He told Dr. 
Chambers that he could not hear the pain without taking an 
anBesthetic. He greatly preferred chloVoform to ether, be- 
cause the latter, he said, made him sick. Dr. Chambers 
told him. that if he insisted on taking cliloroform he must 
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call in another physieian of experience. This led to 
attendance of Prof. Louig A. Stimaou. 

"Mr. Cornwall purchased the chloroform Mmeelf. At 
two aud a half o'clock, on Thursday afternoon, May loth, 
1870, all was in readiness. Under the advice of both of the 
physicians, the patient was induced to make an attempt to 
undergo the operation without the chloroform, but at the 
very beginning bia courage failed. He was then told to lie 
' on a bed, because a reclining position of the body is usually 
viewed as safer than an upright one for the adniiuistratiM 
of chloroform. Dr. Chambera poured not more than hatffl 
spoonful of the liquid on a towel, and laid the moistenej 
part over Mr. Cornwall's mouth and nostrils, at the s 
time telling him to breathe naturally, as though the towel 
was not there. Prof. Stimaon, asamidng the part requiring 
the greater amount of experience, held his fingers ou the 
patient's pidae, which waa beating regularly. There were 
barely three inhalations of the chloroform when Prof. 
Stimeon discovered that the pulse bad suddenly stopped. 
The towel was at once removed, but after a. brief fluttering 
of his breath it stopped. Artificial respiration waa tried, 
hut without success. Previously a few drops of nitrite of 
amyl were put on a piece of ploth and placed at bis nostrils, 
hut either because there was not enough breath to carry its 
vapor into the lungs, or from some .other cause, it faUed to 
have any effect. Nitrite of amyl usually causes an imme- 
diate quickening of the heart's movement, and ia therefo re 
recommeudedas an antidote to the dangerous eflectsofch] 
reform. 

"The two physicians at last gave up hope of their j 
tient's recovery, and seat for his wife, who had been i 
Buaded to go on a vialttoa^Iend to remain during theopc 
atlon. Dr. Edward G. Janeway, one of the comaiissioiiei 
of the Health Department, waa called to assist Dra, Sti: 
and Chambers in making npoet mortem examination. 
the organa of the body were examined, but in none i 
there found, on tbe-first examination, any mark of dise 

r irregularity that could have caused death. Then L 
Janeway aent for a microscope in order to make a closer e 
aminaCion. No fatty degeneration had been obaervabl 
With the iiake4 eye, but with the instrument the subsaU 
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tion of fitt in place of muscular fibre could be aeen plainly. 
This substitution of fat serves to weaken the muscular 
action of the heart and to make it irregular. 

" Coroner Croker was summoned by Dr. Chambers, and 
Deputy Coroner McWhinnie viewed the body. A permit of 
burial was granted by the coroner listening to the state- 
ments of the three physicians. The cause of death reported 
to the Bureau of Vital Statistics was ' fatty degeneration of 
the heart.' It is explained by Dr. Chambers that, though 
the fatty degeneration had not yet made progress enough to 
cause death under ordinary circumstances, yet it had been 
able to do ao under the first accelerating effecta of the chlo- 
roform. Commissioner Janeway told Dr. Chambers that 
no physician could possibly have discovered the condition 
of Mr. Cornwall's heart from observations made before 
death. Mrs. Cornwall, and a brother and a brother-in-law 
of the dead man, say they believe the physicians did the 
best they could have done under -the circumstances. The 
burial permit was granted, 'pending an inquesrt;' hut it is 
said there will be no inquest because Coroner Crokerjudgea 
that the allegations of three reputable physicians, Commis- 
sioner Janeway, Prof. Stimson, and Dr. Chambers, as to the 
cause of death, make the holding of a formal inquiry 
necessary." 
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tical Medicine." 
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Waldie. — " Introduction of Ohlororomi into Anfesthet"^ 

Walker. — " Report of Committee on Memoriala." 
Warben. — "Sonie Account of the Discovery of Etlier." 
"Welis.—" Discoverer of Ansesthesia." 
Wise, E. Stanton.—" Chloroform in Midwifery." 

See a full account of the discovery of modem aneesthesia 
by Prof. H. G. Bigelow in "A Century of American Medi- 
cine" (H. C. Lea, publi§hed 1876). Also, "Discovery of 
Anasstbesia," by Dr. J. M, Sims, Virginia Medical Monthly, 
May, 1877; and the "History of Modern AiMesthetics," by 
Sir James Simpson, of Edinburgh. This distinguished 
physician discovered the ansestliettc properties of cbloro- 
form, and employed it first in year 1S47, (James Campbell 
& Co., Boston, Majja.j 

KENTUCKY THE FIRST STATE OF THE UNION" 

IN WHICH ANESTHESIA WAS EMPLOYED 

IN THE OPERATION OF OVARIOTOMY. 

, "In October, 1846, sulphuric ether, or letheon, as then 
called, was first employed as a pain-destroyer in a surgical 
operation by Dr. Warren, of Boston. Only one operation 
of ovariotomy in this country was performed during this 
year, which was by Dr. John L. Atlee, before the date above 
given. In 1647 Dr. Robert Thompson performed the only 
operation for that year ; but no mention is made of the fact 
-that letheon was employed. Both operations unsuccessful. 
In November, 1847, Prof. Simpson, of Edinburgh, employed 
for the first time chloroform as an aniesthetic. On March 
15tb, 1848, Dr. Clay, of Manchester, England, performed 
bis first ovariotomy under the influence of chloroform — 
successful. On March 21st, six days afterwards, Mr. H. G. 
Potter, of Newcastle, performed a similar operation under 
the influence of chloroform — unsuccessful. On April 6th, 
sixteen days later. Dr. Henry Miller, of Louisville, Ky., 
performed in that city ovariotomy under the influence of 
chloroform, upon a woman from the State of Indiana — 
successful; second case in the world under antaathesia. 



I 

i 



ARTIFICIAL AN.«»THESIA. 

Dtiriug this year there were three other ovariotomies per- 
formed in this country, though they Tere after Dr. Miller's; 
only one of the three was successful."* 

NOTES ON THE USE OF NITROUS OXIDE AS AN 
ANESTHETIC IN STRABISMUS OPERATIONS. 

BY DR. AKTIIUB MATHEWaoN, BROOKiYN, N.Y. 

In these five caaea the patient was seated in a dentist's 
operating chair, tipped haclt. as far aa posalhle, and the gas 
drawn from the apparatus of Johnston Bros. (1280 Broadway, 
New York.), for the use of the liquid nitrous oxide. This 
has an inhaler tltted with a. valve, so that atmoapheric ^r 
can easily be admitted, and a cup-shaped cover to go orer 
mouth and nose. The patient in each case went quietly 
under the influence of the antesthetio without any of the 
sufibcating sensations caused by ether. Vomiting occurred 
in two of the cases. There was no unpleasant after-efTecto. 
There was in some of the cases a blue and livid color of the 
faee, which passed oflF on admission of air. Blood very dark, 
with scarcely any bleeding while the lividity -continued. 
Full muscular relaxation did not accompany the anieethesia 
in all the easea, but this waa not an Inijonvenienefe, aa it 
might prove in cataract and other operations. The mini- 
mum and maximum quantities of gas consumed in these 
eases were seven and twenty gallons, at a masimum coat of 
one doDar.t ' 

THE METRIC OR DECIMAL SYSTEM. 
The Metric System has been legalized in the United States 
and Great Britain, employed by other civilized nations, and 
is rapidly becoming an essential part of the international 
language of science. It has been adopted for the profession 
of this country in the recent meeting of the American 
Medical Association (June, 1879). Although ourwork is not 
printed in this system, we have given the subjoined tables 
and scales with rules, so that any one can reduce the apoth- 
ecaries weights; also the thermometric scales.^ 
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makes errors Impossible. 
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Aa .06 (Drug) is less than a grain, while 
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4 and 3^ (VeJiicle) are more than the 






drachm and ounce, there is no danger of 
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giving too large doses of strong drugs. 
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(excess.) Ateaspooufulisusually 5Gms. ; 
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a tablespoonful, 20 Gms. 
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Two examples will illustrate the mode 
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9. Eitr, Coluc Comp. 51aa. 
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Eitr. Coloh. Aoel. er. ill. 






1 Eitr. DlgltaUs, gr. vl.— M. 


ggO 


^^^H 


1 Uoke Into Iwenty-four ptlla. 
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Slg. One pill every three houra.' 
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MakolDlotwonty-foncpillB. 
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. Big. A tBWospoonful onee or twice b. day.t 
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• A valuable gout pill. 
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Millimeter, 

Centimeter, 

Decimeter, 

Meter, . . 

Decameter, 

Hectometer, 

Kilometer, , 



Milligramme, . 
Centigramme, 
Decigraittme, . 
Oram, . . - 
Decagrumme, . 
Hectt^ramme, 
Kiiogramme, . 



0.001 of a Meter, . 



METRICAL WEIGHTS. 



0.001 ofaGram, . 



0.03937 ii 

0.39370 ' 

3.33707 ' 

. 39.37079 ' 

393.70790 ' 

. 3937.07900 ' 

. 39370.79000 ' 



0.015 gr. 

0.154 '■ 

1.543 ■' 

15.432 " 

1.54.32? " 

1543.234" 

15432.348 " 



.1 
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The exact equivalents of the grain, drachm, and ounce 
(troy) ill grams; of the gram in grains; of the minim, 
fiuidrachm,aniilluidoun(jein cnbic centimeters; andoftlie 
cubic centimeter in minima, are as follows: — 
1 grain, troy, is eqnal to 0.065 — grant. 
1 draobna, troy, is equal to 3.888 — grama, 
1 ounce, troy, is equal to 31.103 + grams. 
1 gram is equal to iS.43234874 grains troy.— Pj-o/. MUler. 
(1 avoirdupois pound is equal to 453.592 -^ grams.) 
(1 avoirdupois ounce is equal to 28.350 -^ grams.) 
1 minim is equid to 0.062 — cubic centimeter. 
1 fluidrachni is equal to 3.697 — cubic centimeters, 
1 tluidouncc is equal to 29.573 — cubic centimeters, 
1 cubic centimeter is equal to 16.231 + minime. ■ 

(1 meter is equal to 39.370432 inches).— Cfcip(. Clarke, 
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NEW l.OCAL AN.-ESTHETIC, 

HVDROCHLOKATE OF COCAINE, 

ETHERIZATION }iY THE RECTUM. 



THK NEW LOCAL ANESTHETIC. 

Erythraxylon, Cora " Folia C'ocae The Leaves. 
Nat. Order. Srytlirosnjlacex ; Lanwrk. U. 8. P. 

The coca is a small sliruti 4 lo ti feet high. It is in- 
digenous to the mountains ui' Peru and Bolivia, and is 
L-iiltivated in both these countries on the eastern slope 
of the Andes in damp warm Talleys. The leaves are 
collected and carefully dried in the sun to preaerTe 
their green color. 

Ea:tractam Ei-ythroxylii Fiuidum, U. S, P.— This 
fluid extract of coca is heet made with diluted alcohol. 
It is a deep brown or olive-hrown color, and has the as- 
tringent, bitter, and slightly aromatic taste of the leaves. 
Dose 1 to 4 fluid drachms (gm. 4 to 16). 



:; APPENDIX TO " TURMBi;LL'e MASL'Al," 

I-ifusion, 2 dracbms (gm, 8), of tbe leaves to 4 fluid 
ounces (gm, 120"), of water. 

There is also in use an infusion witli lime n-atur. 
tincture, elixir, wine, paste and lozenges. 

Medical Uses. Like tea and coffee it is used in tlie 
form of the fluid extract, or elixir in nervous hcadaclic, 
substitute for opium in opium haliit. A similar nsc 
lias suggested itself in the treatment of alcoholism. 
Also in sperm atorrh ten and generative debility, in 
granular pharyngitis and i-daxation of the muscles 
of the larynx, pharynx, and middle ear. 

On man. Yon Bebra states that coca snj>peQils tbe 
iippetite for food for some hours, and at the same time 
greatly increases the muscular strength and endurance, 

The celebrated traveler " Tschude" found when uota 
leaves were taken in infusion, it conferred a singular 
immunity from suffering, and prevented the liemoi- 
rhages which were apt to occur in the elevated passes uf 
the Andes, some of which are 17,000 feet high. Tln^ 
experiments of Mason* upon himself with the fluid es- 
tnict of coca confirm some of the above observations, 
lie felt slight weakness in his legs, passing away grad- 
ually. His spirits were buoyant and walking ^eemcil 
easier. It seemed to produce a sort of dreamlike con- 
dition, and he could walk almost nntotnatically. 
Mason always noticed dilatation of the pupil. He 
felt fresher in the evening after a long walk, wbeu he 
had taken eoca, with a tendency to wakefulness on going 
to bed. If used to excess it deranges the digestion bwI 
causes habitual constipation, with jaundice, loss of a|>pr- 
till', emaciation and dropsy. 

The etfects of coca may lie summed up, in its action 
u|ioii man, stimulation of the nervous systum and n:- 
lattlatiou of metamorphosis, (Mason, Loc. Sup. Cit), 

I'll EM 1 1; A L COSSTITlKXTa OF COCOA LEAVES. 

('"<v<»nf. "the alkaloid was first isolated from the 

nx'ii h-uvi's in 18.i5 by Gardeke, who gave it the name 

.■\\l:ih ; liHt Pr. A. Niemann, of Goslar, Gei^ 

'- I" tit>t to lliorougbly investigate the leaves 

■"I i.iiil ami Surgical Reporter, Sept., 188S, p. »■£> 



APPENDIX TO " TUHNBULI. S MANUAL," 

in 18(50. He gave tlie alkaloid the name cocaine. Las- ] 
sen, who followed in his Tootsteps, analyzed it and ex- 
pressed its compoBitioo hy the following formula : C„, 
Hj,, NO,. It acts upon the lower animals mucli as does 
theine. It tetanizes frogs, or in overwhelming doses 
paralyzes the sensory nerves, and the posterior column, 
Rabhits and dogs are killed by it through paralysis of 
the respiratory centres. In proper doses it elevates 
arterial pressure by an aetion npon the vaso-motor cen- 
tres and the cardiac-motor system. 

It is obtained from the infusion (the best leaves e 
tain one-fifth of one per cent, of the cocaine,) which has ■ 
been freed from the peculiar tannin by acetate of lead, 
and rendered alkaline by soda, by agitation with ether 
and evaporating the ethereal solution. When cocaine 
is pure it is in colorless four to six sided prisms, of a 
strong alkaline reaction, has a bitterish taste, produces 
transient numbness upon the tongue, and dissolves in 
704 parts of water at 13° C. and in much less alcohol 
and in ether. Coctiine unites with acids and forms 
salts. The chief one now in use is the Uydrochlorate 
(Merck's) which we have examined, it is in the form of a 
damp amorphous granular powder of a dull white color. | 
It has an ethereal odor, and mildly bitter taste, followed • 
by a benumbing sensation, and not like atropine 
eserine, its effects are very transient. It differs very 
much in its action upon the pupil in ditfereot indi- ' 
viduala, in one it will act within one minute, and in an- 
other it will require three or four times that length of 
time, and in a number will not produce any action at all. 
If pure the test for a watery solution of the hydro- 
chlorate of cocaine is picric acid, which throws down 
a yellowish preeipitate. 

Pb'jsiological Action. — On animals in large doses co- 
caine produces tetanic convulsions, in smaller doses J 
hypern^sthesia, dilatation of the pupils, impaired motion J 
and extinguishes sensibility without destroying mobU- ■ 
ity. Dr. Ton Anrcp (Archiv. ges Physiol 21,38, U" "J ' 
in the physiological laboratory at Wiirzberg, has studied I 
Hic action of cocaine, the active principal of the coca- J 
leaves. He draws the conclusion that cold-bloodedJ 
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iinimiils are moi'e seiisitivf to its action than ' 
lilooded RnimalB. Its chief action appears to be mjon 
the nerve centres. In frogs it first paralyzes the tcrmi- 
niitions of the sensitive nerve and afterwards abolishes: 
vaAex action. In the mamnialia it tirst stimulates nil 
the nerve centres and especially' the psycho-motor cen- 
tres. This general excitation is followed by a slight 
eufeeblemeut. Small doses increase reflex action, lai-ge 
(loses do not paralyze it entirely, as in the case of the 
frogs. 

Respiration is qiiiukened except by fatal doses. In 
frogs the power of the heart is lessened, so as to lead to 
arrest in diastole. In mammalifl the heart's action is 
accelerated, and strong doses are necessary' to cause a 
retardation. 

The blood pressure is increased by the stimulatiuu uf 
the vaso-raotor centres; large doses should natiirallj 
have the opposite action and lower the blood-pressnre; 
the inhibitory nerves of the heart are readily panilyzed 
by medium doses. The striated muscles are not di- 
rectly influenced by cocaine. 

The pupil ia diluted by it, and as powerfully by the 
internal use of the drug as by its instillation into tbv 
eye. The peristaltic movements of the intestines are 
accelerated. Acute poisoning by cocaine causes miis- 
cnlar spasms, and in consequence an elevation of ihe 
rectal temperature. When there are no convulsions the 
rectal temperature falls. The secretions of the several 
mucous membranes are lessened. Certain motor dis, 
tnrbanees can only be explained by the assumptioti. 
that cocaine has an action upon the semicircular caHnl«; 
the symptoms sngi^est that the drug modifies the pres- 
sure of endolymph in the internal ear, and thus effectsa 
stimulation of the terminal filaments of the auditory 
nerve. Death appears to result from asphyxia caused 
by respiratory paralysis, the heart continuing to Ix-al 
for some minutes after apparent death."* 

For man the dose runs from one-aixth to two gntitw. 
Its lethal power is slight and its action is not cumalft- 
tive (Husemaun). Von Anrep found (Archtu. gt*. 

'London L 
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Fhyyiol., 21, 38, 1880; that the cocaine could be taken 
(Inily for a long time without pvothieing any notable 
ilistiirbance, and he concluded that its action waa not 
cumulative. SchroH', who in 1802 made the fii'st ex- 
lieriments with cocaine {Zeitschrift f. Wien Aerzte, 
30-34), found that in large doses it caused vertigo, las- 
silude, slight deafness, diaturhanee of memory, and of 
co-ordination of thought. 

Other experiments and observations bv Froumiiller 
(I'rag. Vierteljahrsschr., 19, 109, 18f;3), Jarclmnoflf 
{" Cocaine and Diabetes ", Petersburg, 1813), and Ploss 
iJifiitschr. fWr., 322, 18B3),'' appear to show that cocaine 
is a narcotic, having a primary stimulating action upon 
tlio brain, and being analogous in properties to cannabis 
iudica. Fronmiiller, in fourteen eases was able to pro- 
duce Bleep by giving large doses (up to five grains). 
Ploss reports the case of a druggist who took al)ont 
twenty grains of cocaine in a glass of beer. He slept 
quietly for some hours, then awoke with powerful ala- 
ilominal griping^, burning and dryness in the mouth, 
and thirst. He vomited any liquid drank. He suffered 
from vertigo, feebleness, and aneuria for twenty-four 
lioiirs. The heart's action showed no disturbance, and 
Ids mind was not disordered, The case ia instructive as 
Hhowing that cocaine is protwibly not a very poisonouK-l 
drug to men, and that in large doses its narcotic action'! 
is immediate. Dr. Freud has reported very favorable- I 
residts in morphinism: when morphine is to be slowly 
withdrawn, the dose is gradually lowered and that of ' 
cocaine proportionately increased. When the with- 
drawal is to be done suddenly, doses of 0.1 gm. (1^ 
iirains) of cocaine are injected hypodermically, as often 
119 hunger after morphine seta in, Dr. Frend reports' 
complete recovery in one case after ten days' treatment, , 
and lielieves that there is a positive antagonism be- j 
iween morphine and cocaine. These results have not'J 
been confirmed by experiments made in this country. 

Among animals it has lieen found that frogs are more I 
susceptible than warm-bloodvd animals, and that t' 
carnivora are more sensitive than the herbivora. 

The fatal dose for u dog ia from three to Hvcgraiuj 



(Dauiiii: " Uber Piiysiolog. Wivkung and Therap. An- 
wendung des Cocaina," St. Peteraburgh, 1873). Kabbite 
are killed by doace of 0.1 gramme per kilogramme of 
animal, according to Yon Anrop. 

The physiological effects of cocaine externally and in- 
ternally have been studied by tbe authors already 
quoted, and by NikoUky t"Beitrag. zur Cocain Wir- 
kimg aiif denThier Organi8mu8,"St. I'eterabtirg. 1873); 
(sfuic Ott, Moreno y Maiz ; " Recherclies Chim. et 
Pliyaiol. Bill- rErythroxvlon Coco de P^roii et la Co- 
caine." Paris, 1868); by'Danini (" Ueber Physiol. Wir- 
knng n. then Auwendungdea Cooains," Charkow, 11)73); 
Uennett(" Report on Atttagoniam of Drugs," 187b); and 
by Kosaliach (" R, and KothnagePs llandl>ook of Then- 
IK'iitica.") An excellent review of the contributions of 
these authors, to which we are indebted, is given in 
Hnsemann and Ililger's " Die I'flanzenstofl'e,"' Berlin, 
1883, from which we summarize the knowledge eo &r 
gained of the properties of the drug. See alao Herman 
M. Brigg'a results of experiments which would seem to 
indicate the use of cocaine in tetanus and strychnia 
])oisoning. — Jour. Am. Med. Ass'u., Jan. 17, 1S85, p. 37. 

Hydrochlorali' of Cocaine — Tlie New Local Aiuvt- 
liii:lic. — ^Local anu-sthesia has been produced upon the 
akin aud rectum by the following agents:* alcohol, 
carbolic acid, chloral liydi-ate, chloroform, ethei-, carlwu 
bisnlpliide, carbonic acid, ice and enow, morphine, jdu- 
Torra, gasoline, rUigoline, aud the faradaic current of 
electricity and also by rapid respiration. Recently n 
now agent, hydrochlorate of cocaine, has beeu brought 
to our notice. 

Moreno, in ISfiS, showed that local injections Abol- 
ialicd reflex movements for a time ; and Yon Anrep, in 
1880, showed that the sensibility of the skin was abol- 
ished when hijpodermically injected, and that of the 
tongue when touched with strong solutions. The same 
author applied a solutiou containing one-lialf a milli- 
gramme to the conjunctiva, and found that it caused n 
nOji'ATydilatationof the pupil, which was increased by 
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adding atropine. Strangely enough. Aurej) did not 
note that the conjunctiva was ineeasible, or if bo, did 
not appreciate the practical significanoe of the fiict As 
Nikolsky found that the pupil iB still dilated tv cocaine 
after section of the sympathetic, it is inferred that the 
drug does not act upon the iris through that nerve. 

Dr. Koller, of Vienna, found that the introduction of 
one to three drops of a. two per cent, watery solution of 
mui'iate of cocaine into the corneal chamber, rendered 
Ijoth the conjunctiva and cornea completely insensitive, 
8o that, for instance, the cornea could be partially. ■ 
gouged without any reticjc action or sense of pain. At 
the meeting of the Ophthalmological Congress, at 
Heidelberg, the same fact was confirmed, and demons- 
trated by I)rs. Brellaur and Becker, Koller in his first 
report, mentioned the employment of the same agent in 
the production of anwsthesia of the larynx*. 

Long before " KoUer's" observations or ex])eriments 
were made, the physiological property of cocaine of 
lowering — even destroying — the senaibility of the sen- 
sory nerves had been noted by Matu who published a 
monograph on the erythroxylon coca in Paris, 1868 
(Die PianKenloffee, pp. 91, 93> The latter states thai 
cocaine has the power of impairing sensibility when lo- 
cally applied (Ibid p. 93), and he is entitled to having 
made this important discovery, Ijnt failed to make it ap- 
plicable to practical medicine. Then followed the ex- 
periments of Von Anrep, Von Bebra, and others. Dr. 
Koller was the iirst true discoverer of its valuable nnies- 
thetic properties; for even the laryngologists only lim- 
ited its use to diminish the sensibility of the larynx, but 
not one of them discoveredf its power of producing an- 
li^sthcsin, so tlmt parts could be cut or lacerated without 
giving pain. 

• Loiidiiii Laiicut. , ,, 

f Dr. Li.uis LuwiM, of Phiia. (London Lancet, Api-il 1, p. .130) 
r.illed the attmition of the rai-dical jjiYifossiou to the value of 
flic lu'aviK of the cdca. eitln-r snioke'l hi n pipt or nsnii as an in- 
halation, as liaviiig a liedikxl I'HVrl ill Ivinniliiiilsijaara. Heem- 
tiliiyedit alsoinolironiciiTitidiiii; rui-li. lip states that it di- 

lat«H the pupil HlelElitly, l>ul iiKik''~ i ii'iii.lim nf any afUEs- 

tlietio autiun nor refem tii tin' ;itiiic ipriiii'i|ili', ni.-aiiii.'. 
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Dr. Noyes, of New York, first culled tlie atteution of 
American pbysicitms to the new nniesthetic in his letter 
rrom Krugnach, dated Sept. 19, 1884. Then were put). 
lished in the Medicnl Record. Oct. I81I1, nrticles by Dr?. 
C. II. Aguew, W, Oliver Moor, and Jnines L. Minor, re- 
porting Bome eight eye-eases treated 8iiCcessfaUy under 
the influence of I lyd rouble rate of cocaine. 

Dr. Enapp pnbiishea also his experiments confirming 
its anesthetic effects on eye, rectnni, nrethra, and other 
mncoiis membranes, A two per cent, solution hns been 
chiefly eni])loyed, an<l even a one-half per cent, has lieen 
found successful in the ophthalmic clinic of Jefferson 
Medical College Hospital in two operations by Dr. Wm. 
Thomson for strftbismiis, reported by Dr. William 8. 
Little. On October 31 , 1884, we witnessed the two Oper- 
ations, wliieh are, perhaps, the most- painful in aargerj'. 
The cornea could be rubbed with the hook, and the eye 
speculum ^ave no pain. Even the grasping of the con- 
jnnctiva with the forceps was borne without the slights 
est evidence of pain ; in the cutting twice of the tendon 
of the straight muscle of the eye there was not the 
slightest movement or evidence of distress. Yet the {»- 
tient stated when the second cut was made, she bad ft 
slight pain. It also proved a true mydriatic by dilat- 
ing the pupil, even with this weak solution of two drops 
every four minutes. According to Dr. Little the dilata- 
tion of the pupil began in fourteen to fifteen minatea 
alter the solution was instilled into the eye, and reached 
the maximum in from thirty to forty minutes, remaininft 
stationary for one hour, and gradually declining in 
twenty-four hours. In the same eye uf the atropine in 
solution had lieen introduced, and the curainf after, but 
they did not interfere with each other. 

This agent has been reported as having been employed 
by Dr. Shakespeare, of this city. He dropped a four 
per cent, solution into the eyes of two patients with cat- 
aract, with the result of producing very complete antes- 
IhMia in the eye so treated, so much so that be was 
i-niibhd to iwrforni iridectomy without eliciting any evi- 
&f [Miin; but in the latter stage of removing tb« 
■ he bud lo resort to ether. 
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Dr. Cliarlea S. Tunilmll, November 2, 188i, operated 
upon the eye of a p»tient from the iron district of Penn- 
sylvania, who two weeks before had one eye badly injured 
by a piece of steel. The oporatitjn of making an artifi- 
cial pupil was required to restore the sight. A drop of 
four per cent, solution of llie drug was dropped into the 
injured eye every five minnten for hnlf an hour, at the 
eud of which time the finger coidd lie rubbed over the 
eye-ball without any sensation other than a touch. The 
apparntua to hold the lids apiirt, and the forceps with 
which the skin of the eye-hall was grasped, caused tio 
pain ; but when the iris was cut he found there was some 
slight evidence of pain. lie has siuce removed the eye- 
ball in three instances, two of them with entire relief 
from pain. 

The patients whoso cascE are herewith reported, in wliich the 
new local aus^athetic — the hyilrochlorate of cocaine — was used, 
were operated un by Professor Gruening, before the eye class 
of the Ntw York Polyclinic, at Mount Sinai Hospital : 

Case 1. A colored woman, aj{ed forty-five years, with doiiblt 
over-mature cataract^ was piaue<I upon the operating table, and 
three drops of a two per cent, solution of cocaine liydrochlorate 
were instilled into each eye every Sve minutes for fifteen min- 
utes. Twi'uly iLiiiuiti's ;iriii- llic first iiisti Hill ion the speculum 

■Bii'i, .".' . ' ",!"',;'.' .." . '" . ".n'i,. il,-ithV'>n 

<;r.„ : : ■ . . ■ ...... q.iession of 

['■'< II i:i. I"- ■'> ■■ ■ .ii..i->-umiy was 

hfiLig liuiiL-, nlr>j V,,..,... ,.ii,i f;,.VL .1 fiiyliL ^:,i.n.,.^iuu of pain. 
The lult uyu n'U'> U'an upi^iatud upuii with equally satisfactory 
lesultK, but the pain of the iiiileclomy seemed less in the left 
■ than in the right eye. 

Case 3. The patient was a German, fifty yeai-s old, with slau- 
cutna of the right eye, attended with excessive teneluu and cil- , 
iikry Rtaphylomn. He was blind in the glaucomatous eye. Foof d 
ih'ops of the same solution as Lad been used in Case 1 wei^^ 
intitilled into the right eye every five niinuten for twenty mlft-l 
utes, Tliirty miniitvii nftcr the first instillation, the Bound eye 
ln'iu;; luii-.ivrri'il. lln- -iiitmIiiiii was introduced and the fliatiou 
iip],.r|i>- ,i|i|.|ir<l. 'I'll.. i>-iiii. Ill iihjected strenuously to the spec- 
Ilium . LiL \)''-i. Miiii.|./c4 ii iut, and shnink from tlie applica- 
IIKI1 •'(' till' till i'v|i.-.. A {»itl lit borated eultou was then placed 
inti tlie stiumi eye, tlie speciihim was introduced, the fixati<ai- 
Iciei'iis was applied, aitii the section was made, without any'T 
>'Nl>i'i.'sKiiiii i)[ pain from tlie patient. Immediately before tns I 
necond ;itl>>nipt. fonr more diiips of the solution were instillett'iV 
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liito the eye. Tlie iridectomy, in tliU case also, was attended 
with pain ' 

111 Dr, Oi'ueuing'x office, after the instillation of two drops or 
a two-per-oent. solution, a foreign body was i^emoved from the 
eoraea of a hypertBBthetio man, without pain. 

In a caiie of episcleritis, after an instillation of the same sort, 
there was marked diminitfion of KCDsibility in the ooiyuiiotiTa, 
although there was still pain on massage. 

Ill the first three inatancea the hydrochlorate of cocaine oer 
talnly accoropliahod all that liSK been asserted for it, vim., anep- 
tliesiii of the coi^unctiva and cornea. In the caae of episcle^- 
itis, the anEesthesIa, although marked, was not eo complota w 
111 the other chhus. Whetlier or no its anxBthetie efl^ct l» 
always diminished in the case of tlie tissues mentioned wlaa 
I they are in pathological condition, remains to be seen. 

We give the views of a few who think tlie anseatbcBia 

I too imperfect or not as complete as was desirable afler» 

Iftiumber of wliich were favorable, Dr. S. Theobold states: 

■ "I enucleated an eye under its influence, and obtained an 

r astoiilshing effect from it, though I did not promise or expect 

r complete anesthesia. The introduction of the speculum, the 

seizing of the conjunctiva with the forcops and its disaeeUon 

fi-om around the cocnea seemed to cause the patient (a mui 

about forty years of age) no piiin ; but the section of thn ext^- 

nal muscles and the division of the neiTes back of the eye were 

evidently attended by severe )>ai]i, altliongh 1 he cocaine solu- 

I Mon wa3 several limes dropped into ilie eye during the ])erforin- 

r»tice of the opemtion, and was ;;"('<'". tf "'''nc extent, under 

ttlle conjunctiva. Whether undi^v .-.in'h cirunmstancesa stronger 

Eeolutlun would produce a more salisfaotory degree of miiDstbc- 

Fsia is a qnestion which, donbtlesN, will soon be determined. 

rProbably it will not be practicable to obviate entirely tbe pain 

r'Attendiug section of the cliiary nerves behind the ball ; Imt by 

L waiting for the bleeding to cease after dissecting up the istn- 

FJnnctiva, injecting the cocaint^ into the snb-coujuiictival tissofey 

I itnd waiting again a siifQcient time for it to produce its annit- 

Ethetic influence there. It will doubtless lie possible to ont 

Kuii'ough the muscular attachments of the oyo without pa!u. and 

^Txt complete the enuoleation with but a triHiiig anionnt of nif- 

■%Mng.— .)f«r^Ian(( Medienl Journal. Nov. 33, 1884. 

This anffistlietic haa beeu used, as a rule, favoi'ably. 
with few esceptioiis: 

From tbe London Meilical Times, October 25, 1834. 
JRvu note that lic-fore the "Ophtlialmfilogical Sot-ietjr I'l 
^^" ■' Kingdom," Mr. Arthur Uenson (Uublin) 

B -"'iw observations on tlie action of hydnj- 

^^^^^^^^Pot'Hine on the eye. He liml ex[ieriineulj^^ 
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with a 2 per cent, and !i 4 per cent, aoiutiou ou himself 1 
anil about twent._v-live others, and found that aiijesthe- 
sia of the cornea and and conjunctiva was produced by 
a drop instilled into the conjunctival sac; that this 
anii!Stheai!i cnme on almost immediately after applica- ' 
tion, and lasted only about five or six minutes, wtien it 
gradnally liut rapidly faded away. So far as bis exper- I 
ience went, the drug was of no appreciable assistance in- 
oi>eratians, the ansestheaia being too imperfect. In 
most cases, it produced slight paresis of accommoda- 
tion, with partial dilatation of the pupil for about half 
an hour, followed by contraction of the pupil and spasm 
of accommodation, which again gave way to the normal ^ 
condition of parta in abont one and a half or two hours. 
He had extracted cataract, done iridectomy and some 
minor operations with its aid, but found no appreciable 
benefit except in the most trivial cases. The antesthe- 
sia was very transitory, and it was therefore necessary, 
in order to obtain the best results, to use the drug very 
shortly before operating. 

Mr. Marcus Ounn had used hydrochlorate of cocaine 
iu three cuaes, scraping the cornea, tattooing, and need- 
ling, and liiid come to the same conclusions as Mr. Ben- , 
son. 

Mr. Ncttlcship had tried it in two cases ; it had pro- I 
duced marktid antetheaia, without any inconvenienee, * 
and he suggested that, if the drops were frequently in- 
stilled, so as to maintain the effect, tjie drug might be 
prncticnliy useful. 

In a case of enucleation, reported by Dr. C. J. Lnndy 
(Journal Am. Med. Ass., Nov. 22, ISHl), he had to com- 
plete the operation by the administration of chloroform i 
liy- inhalation. In oneoperation tipou tbenasalduct,the j 
patient experienced as much suffering as usual, and the ] 
(locaine must pass by the nose into the duct for s 
In experiment upon the skin moat of the observers 
roliorated my own unfavorable results. In a few cases, ' 
till' sensibility was perceptibly diminished, while i 
otliers it seemed to produce little or no effect. Dr. 
AVilliam Murrell (B. Med. Jour., Dee. 13. 1884), has 
found a better solvent in oil uf cloves, and in neuralgia 



he uses a tweoty per cent, aoliition nibbed into the 
skin. 

While our experience with this agent is yet too limited 
to enable us to formnlote any definite laws, yet our own 
observations would incline us to believe tha,t in muriate 
of cocaine we htive a very Tahiable local anaesthetic, nii- 
plicable to mucons surfaces, hut having little if any 
effect upon the akin, except when euiployed tiy|)Ocleriiii- 
cally. 

The following is a letter received November 1, 1884. 
from an ophthalmic surgeon of this city, who performed 
two operations upon cases of cataract : 

" I am sorry I liad to operftte so early yesterday, but it wrs 
the onl; time at m; diHpos&l, and the patient insisted on yet' 
t«rday as the day. Ccteaiue worited htautifiilly, and he is do- 
ing well so far ; also one I did in Gei-mantown, on piundaj." 

Numerous other operations for cataract have been per- 
formed in this city successfully; one other was followed 
by panophthalmitis, which was attributed to the influ- 
ence of the drug. 

Dr. C. R. Agnew has puhlished tlie following letter' 
on the subject of the new ana;sthetic, and the following 
is bis opinion of it. "He felt that nothing of greater- 
value baa been given to surgery since the disoovei 
ether and chloroform." 

The Mnriate of Qicaijie: Its use at the Pi-esbytt 
Eye, Ear, and Throat Charity Hospital, of Baltimoi 
Dr. Chisholm f first tried it for allaying the intense p 
of photophobia of cornea! nlcera. 

Its action was prompt. Positive relief to the seve 
liuffering came in a few minutes, so that the patieut' 
could expose the eye for inspection to sunlight. To 
this class of patients, the immense army of children suf- 
fering throughout the world with phlyctenular ophtlial- 
mia, cocaine will be a haven of rest. Put into ihti in- 
flamed eye four or five times a day, it keeps the eyi- 
((Uiet, removes pain upon the exposure to light, permit* 
the child to leave the dark comer of the room, or dors 
away with the desire to hide the face in a. pillow or the 
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inotlier's lap. It Beems to Bhi'ink tUe blood-veasela, di- 
miniehEs the ocular congestion, an<l starts the little suf- 
Terer on the road to convalescence. For the opLthalmia 
of children alone, if it had no other soothing power, the 
drug would lie invaSiiable. 

Anothei- cjise was the removal of a foreign body from 
the cornea. When a particle of cinder or dnst gets by 
accident into the eye, each one of us knows the snlfei-ing ' 
it oecuBions, and how diflicnit it is to keep quiet long 
enongh to have the offending substance removed. Should 
it lie a sharp particle of metal, or a hot iron scale, a 
piece of emery, which will embed itself into the surface 
of the cornea, the disposition to hide the cornea under 
the upper lid becomes irresistible, and the diflictilty oi 
removal is immensely increased. The trouble in this 
class of cases is now gone. A few drops of cocaine with 
a few minutes' patience, and all sensation leaves the cor- 
nea, so that the foreign body can be picked off from tlic 
eye with as little discomfort as a button upon the pa- 
tient's coat- The change induced in a most sensitive 
eye in a few minutes must Ije seen lo be appreciated. It 
is truly wonderful. Every day mechanics apply at the 
Eye Hospital to have such fragments removed, and 
heretofore some general aniesthetic has been at times 
required, either chloroform, ether, or ethyl, to enable 
the sni'geon to act without doing violence to the eye. 
Cocaine is truly a blessing to this large class of suffer- 
ing workmen. 

The next case tried was in a squinting child, who de- 
sired to have the eyes made straight. Several hundred 
of these cases have been operated upon at tlie hospital, 
formerly under chloroform, and more rccentlj' under the 
bromide of ethyl. In the first strabismic ease, a drop 
of the muriate of cocaine, 2 per cent, solution, repeated J 
every three minutes for a quarter of an hour, allowed i 
theconjunctivft to be pinched and rudely handled without I 
apparently causing any suffering. With this evidence ' 
that the operation on crossed eyes could be performed 
without discomfort to the patient, it was undertaken. 
In the section of the conjunctiva there was no change 
of facial expression. Even when the tendon was caught 
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lip on the hook and dissected off from the sclerotic 
there wan no jtain indnced, and the tenotomy was 
sgieedily and Buccessfiilly coiupleted vrithout suffering. 
During the past three weeks Dr. Chisholm has repeat^ 
tbia operation for crossed eyes on ten children, and with 
moat auceeasfnl results. One little timid girl of nine 
years of age, when assured that the opei'ation would 
nut hurt her, and that she must not throw up her hands 
lo annoy the operator, folded her hands behind her 
liiU'k, lying upon them, till the operation for sqnint 
had been completed, and then expressed herself as not 
having felt sny pain beyond the pulling of the eye. 
whiuh did not hurt her. There is uo diesemlding in 
children. Give them an oucasion to cry for pain, real 
or imaginary, and they usually take advantage of it. 
Some of the best tests of the anaasthetic eftects of 
cooaine are obtained from this class of patients. For 
xquint operations cocaine will become the nniversal 
local anceslhestic, and will at once rob such operations 
ol" all terror, shared heretofore by both child mid 
!«vrent. 

The next patient operated upon was one of tear-drop 
with a mucocele in each eye. In her, the experiment 
was tried of influencing one eye alone, so that by con- 
trast the efficacy of the aniesthetic could be experienced. 
She was a stolid German, and did not give any evidence 
of ButR-'ring when either canal was split. She, however, 
said that the eye in which the droiM were placed did ndt 
hurt her, and that there was some pain in the section of 
the second eye. Dr. Chisholm has repeated this opera- 
tion, and Rnds that imless the cocaine solution can 
traverse the lachrymal canals and enter the sac, tlie 
|)iiin of opening the lear-tubes is not altogether pre- 
vt^nted, although it is much mitigated by the applica'' 
of the cooaine drops. Dr. Chisholm has in the p 
wiieks tested the value of cocaine as a local aoi 
ill 15 cases of senile caLaract, and in every inst 
tierfbotly has the nen- nniesthetic worked that 

'in his old favorites. One month sioee, t 
would have lieeu citses for clilorofomi ■ 
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The euro in all or the cases operated upon seems to 
progress most favorably. The oldest cataract case was 
operated upon 18 days since. SLe bad no pain from 
the dny of operation to the present, when she is enjoy- 
ing excellent sight. All of those operated tipon for 
cataract extraction are enjoying a similar comfortable 
convalesceDce. The absence of nausea or vomiting in a 
liospitnl ward, with beds filled with eye patients, just 
from the operating room, is a comfort that only the sur- 
geon niid the nurses can fully appreciate. 

In iridectomies, whether fram glaucoma or for arti- 
ficial pupil, cocaine acts with its uniformly good con- 
trolling power. 

Although the muriate of cocaine is worth 60 cents a 
grain, two in one hundred drops of water makes the 2 per 
cent, solution. 5 or 6 drops of tJiis solution prepares the 
eye for operation. From the standpoint of economy it 
is cheaper than chloroform, ether or ethyl, 

KoUer on Cocaine as an Aneedhelia in Ophthalmii- , 
Practice. — It is of service in cases in wbich it is neces- 
sary to touch the conjunctiva with nitrate of silver. 
Eoller recommends its use in iritis. I 

That it may be used in the removal of foreign bodies I 
from the eye, in tattooing the cornea, and in operations . 
fur pterygium. Roller also recommends that it be tried 
in cftsea in wbich it is necessary to cauterize ulcers of 
the cornea with the hot iron, in puncture of the cornea. 

Dr. Karl Kotler* read a second paper on Cocaine in 
(Iphtlmlmie Practice, before the K. K. Gesellschnft fiir 
.\erj!te, in Wien.on Oct. lltli '8*. His second series 
uf experiments with it gave the following results : 

1. Witliiti I'rom one to two mimiteE after the histillatioii of a 
I'uw cliopB (]f two per cent, solution of oocaiiio, the cornea aud 
L'ln^uiiutivn liccame autesthetizcd. Tbci'e was complete au»s- 
llicsia, lasting from uoven to ten mimitoa, after wli;ch tlis | 
normal nensibUity was rcgniuod.-|' 

*Wienor Med. Presso, Oct. 30. Med. News, Nov. 29, "84. 
I'iiila. Med. Newa, p. 0110. 

f Au to the efliict of the aiteiit upon accoiuniodatioii, Di' Bui) 
found it uusatlsfoctory. Tlie Tsaiga of accunmiodatioit wati 
aliortenort by It, but in no ln)<taii(« was ciimplete imralyais of , 
acuomiuoiiatlon caused by it. 
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3. Witliiii ^ftL'eu tu tweuly miiiutes after tlie iustntalian 
m^rdiiiisis set ui, never mnxintal, which reached its limit in au 
hour, began to diB»jipetir in itbout twti liuurB, And in a fvH 
hours entirely dienppetiied. During the mydriaeiit tlie ptipil 
always reacts promptly to light, and with it comes and goes lu 
iucouBide labia paresis of accommodaUon. 

3. The palpebral coi\junotiva beoomes anii^intc. 

4. When instillatioD was repeated every five uiinuteB fni from 
one-half to one hour, the action of the drug on the deeper parts 
of the eye was seen ; painful seniuitlon rroin strong pi-eGsutv<Hi 
the ball was sensibly diminished. 

5. C'ouaine never causes pUeiiomeua of irritation. 
Therapeutic experiments with cocaine were msdle in 

Prof, von ReUBa' clinic, and it was found : 

a. That it may be used as a narcotic in painful aivl 
photopholiiu affections of the cornea and conjunctivH. 
the action beinjj; limited to a few hours,* See also Pr. 
Cliisholm's cases in contirmatioii of the above. 

f Tlie moat extended and careful clinical expcriraeuls 
with hydrochlointe of cocaine on the nose and throiit 
have been by Dr. Ingalls, of Chicago, and Lis condti 
aions are aa follows: After having noticed the slaN- 
ments of M. Du Cazal that tincture of coca would re- 
lieve painful afFections of the throat, he made severnl 
trials of the remedy, but failed to get any satisfacton 
leaulta. He made also trials of a strong solution of th» 
extract of coca, and also of citrate of caffeine, whicb 
from its close resemblance tu cocaine he hoped miglit 
produce similar local effects, but in both he was com- 
pletely disappointed. On the 13th of Nox'. he receive*! 
a 2 per cent, solution of hydrochlorate of cocaine from 
New York. 

Case 1. He HEcertaiued that with modeiate pressure apiiliid 
only about 10 per cent, of a spray applied to the uostrils nual-l 
be loRt. Ho then applied the Bolutiou to the left nasa] cavity, 
first by a spray, and al'terwaid by a hypodermio syringe fitw 
with a long probe-like nozzle. He applied in this caae tu * 
healtliy subject with a Bunsitive Hdnieiderean mucous membiane 
S6 minims of the solutiou duiing the space of forty-fire minnlK. 
from two to four miulms being applied at intervals of three W 

"See oonflrniatiou of the above. Dr. Win. C. Dabney, Ta. 
Med, News, p. 61, Nov. 80, '84. in ease of bum o "■ 
aud opacity from piece of Bt«e1. 
I^oumal of Am. Med. Abb., Nov. S3, p. Ht^. 
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six minutes, with tho following: results : Fourteen niiuutvR nfter 
the Grst apptlcRitioD there was a decided loBS of senitibility, 
though pressure cammed pain. In thirty minutes aiueathesltk wm 
nearly perfect, 18 tniniius hftving been used, and in forty min- 
utes eensitiveiieEa waa returning. In forty-five ininntes the 
mumbrane was quite sensitive, and in Hftrf rainntes sensibility 
won almost normal, notwitlistanding the continuous use of tho 
cocaine. The soreness caused by tbe probing gave couEidecalile 



thought he felt about oi 
a former cnuteinzation. 

Case 3. Removal of mucous polypi from the iiares. The pa- 
Kent stated the pain was very slight. 

Caae 4. Naaal polypi, cauterization of base with galvano-ouu- 
tery. The patient cKperienced only "oue-Bfteenth" from a 
Bimfiar opuratiou without the cocaine. 

Creu B. Hypertrophic catarrh, tranafixion of the lower turbin- 
tttvA body, and applied the anare without pain, though lie felt it; 
when the Buare wiis tightened considerable pain was expori- ■ 

The doctor then obtained a fresL supply of cocaine, 
from Geraiftny, and ordered a four per cent, solution. 
He then made a second trial in case fifth by applying it 
to the right nares. The cavity was first dried with cot- 
Ion, and twelve minims applied in qiiantities of one or 
two minims at intervals of two or three minutes, at the 
end of which time, he said, the sensitiveness was more 
than at fii-st, though it had been much obtunded ten 
minutes earlier. 

Five minutes later, cauterized the inferior turbinated 
bone thoroughly, causing about one-fourth of the pain 
ordinarily experienced from similar though much shorter 
operations. 

('ase 6. Auonmia or thickening of the upper part of submu- 
uoua tissue of the septum, cauterized the swollen tissue thor- 
onj{hly, passing the hot wire twice through the base without j 
L-aiisiug the Hllphtcst pnin. , J 

Case 7. Deflection of tho septum, with exositoaiu Forming ft,| 
spur 1} inches long. He sawed oif the spur (requiring about I 
four minutes) without fjiusing the slightest pain. ] 

Case 8. Small cystic tumor of the lower part of tlie left side J 
of the base of the t^iugue. The application wcut into the I 
stomach, causing vomiting, tlie cyst was destroyed witli the.] 
f^lvano-cautery, hut the anicsthetic eflect of the cocaine h( ^ 
to liave entirety disappeared. 
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Casu 9. Hypui'tropUic catarrb. lu ihia cuse an in others nr 
Iiypeii:rophic uatarrli, the solution cauaed the swelling to almou 
Qompletely diEappeftr by the timu the anmsttiosiii was uom- 
plete. The turbinated ttodywaB cauteiiz^d thoroughly ivithoul 
pain. There followed a sense of dizeiness and slight dyspnon, 
for ten minutes. 

Case 10. Stenosis of right nares, adhesionB bi'okeu up wjtbuut 

From the doctor's experience with unses one to five, 
he concludes that when the solution is applied in tlie 
nares, every four or five minutes a pirtial aniL'Stlieeia 
occurs in ten or flfteen minutes after tiie first applica- 
cntion, and that it is followed, like the first eiTect of 
ether when given slowly, by a period of two or t 
luiniites of exalted sensibility, and tliat if its use is 
tinned, the maximum effects of the amtstliesia m^ 
quickly reached. The aniesthcsia disappears iu aboi 
five or ten minutes. 

These eases convinced him that a two per cent, et 
tion is not ordinarily strong enough for use in the noi 
From all his experiments lie concluiies that tlie drug 
does not act satisfactorily unless the mucous membrane 
is free from secretions, and drying is best done hy the 
jet of air. These cases, as far as they go, also auggent 
the overcoming the sensitiveness as quickly as possible 
by frequcHt applieations, which keep the surface con- 
stantly bathed in the solution. One of the remarkable 
properties of the drug, which he observed when lie first 
applied it lo the swollen mucoua membrane of the tnr- 
binated bodies, is that of causing prompt and rigid con- 
traction of these tissues (this we also noticed in onr own 
esperiments in ear cases), and that the contraction re- 
mains for several hours. This property will render tli»' 
Cfjcaine almost a specific for the relief of the " stuffing 
np" of the nose, which occurs in acute coryza or colds, 
liypertrophic catarrh, and hay asthma, as well as the 
throat deafness, which results from swelling of tbe mu- 
cous membrane lining the Eustachean tubes. 

Dr. George M. Lefferts,* of New York, records the re- 
sult of his experiments with the much-lauded hydtn- 
cliiomto of cocaine in laryngeal phthisis, and reports 

•Medical News. Pliiiii., Nov. 3i)tb, WM. p. 597^^ " 
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oue case in which oiie application of the cocaine so an- 
iBsthetized the acute sensibility that a full glnse of milk ' 
waa immediately dvnnk before his class with ease and 
entire comfort, by a patient in whom the act of degluti- 
tion had been an absolute im possibility for one wceli, 
on acconnt of tbc acute pain that it caused. 

A similar case of cocaine in dysphagia is reported by 
Dr. Jeliuck in a paper read before the Vieuna Society 
of physicians {Wiener Medieinische Wocbenschrift No. 
46). A male, aged forty-flve, suffering from tubercle, ■ 
liad been treated as an out-patient in the clinic of laryn- 
gology for three months, and iodoform aud morphia had 
been daily blown into hia Itirynx, and he had constantly 
taken ice. For two months he had only been able to 
swallow milk in the minutest quantities. Dr. Jclinck- 
carefully painted the lingual and part of the laryngeal 
surftice of the epiglottis, and tUe valeculie witb a ten per 
cent, solution of cocaine and. in a minute afterwards 
told the patient to drink. The man ansiously took a 
small mouthful, and for a moment lookevl around in as- 
tonishment, and then to the surprise of ail, greedily 
swallowed the whole glassful at a single draught. TearM 
of gratitude Dlled his eyes, and he could scarcely find 
woriis to express hia thanks. The next day he related 
tlmt on reaching home, an hour after the application, be 
hadytothe astonishment of liis wife, made an excellent 
mri.lfthe first he had made for two months) without 
:inyidi(ltcnlty, but that soon after the pain reappeared, 
:iiid tbree hours after the painting, was as bad as ever. 

DfL'BoBWortli,* of New York, has met with great siic- 
cesH'irtthe local application of cocaine to the nasal fossa 
in the removal of polypi and enlarged tnrhinated bonea.- 
ln using a solution of cocaine in the nasal cavity for its 
auresthetic effect, he observed an action which has not 
lieeu recorded. Wben the solution is applied to the 
mucous membrane it in followed in about 20 or 30 sec- 
onds by a very notable contraction in the venous sinuses 
underlying the part which it reaches, and as the appli- 
cation is continued over the whole membrane covering 



the lon'er and middle turbinated bones, LheBL- aiiiuseB 
beeome so ligidly contracted that all the blood whicb 
tliey may have contained is abaohitely expelled, and the 
membrane ulings closely to the hony structures, which 
then become visible in absolute outline. 

This action of cocaine was bo entirely iines|>ected to 
me in the first case in which he observed it, that he con- 
tinued my observations in a number of cases, and in no 
single case out of over 40 observed carefully has it farlwl 
to produce the same result. Every drop of blootl was 
expelled from the erectile tissue in each case. The st rengtii 
used was a 2 per cent, solution, and it was applied hy 
meana of a pledget of cotton wrapped on a small prabv. 
The effect was usually observed in a few seconds ; entire 
depletion of the sinuses of the whole cavity being accom- 
plished in about three mlnntes the production of sniB*' 
thesia, as a rule, requiring a longer time, Profe 
Scbrotter, of Vienna, speaks in the highest terms of 
new remedy. He has obtained most gratifying resull 
by its use in cases of acute and tuberculous laryngitis, 
attended with extreme irritation. Both Schrotter and 
Storlc have removed papillonnata from the vocal hands 
after inducing local anaesthesia, and testify to the vnliif 
of the method. 

Carl Seller, M. D., of Phila., has repoi'ted 4 owes of 
operations witbin the nasal and laryngeal cavities, Mwl. 
and Surg. Reporter of Nov. 188-t. The following are hi'' 
conclusions : 

As long na my solution laatud. I employed it in vitrinuii «tl»T 
caneB in which minor operat.iniiF were required, nnd tiiand tin.- 
drug to act invarialily ;!■; ii IivmI TwHicMr' I .>lri|.rvi-ii, l.uw- 
ever, tbat BOioo peisi'i^ ,...,, (.1,1, t. ii.; inHunir.-, 

qiiired to produce iiiM'i - ! n iilicis, itiiil 

those in uiy limiteil rv| ■•■ I ■.•■i\'.i'\ !■■ If i.t lij;|il com 

plexiuu, whone mnciniK iiu'iiil";uii> •■m: ;i7.iiruli'. uiori! mokj- 
tive to n'ritati<»i iuid paiu. 

Hijilrwhluruli: of Cocaiiii" in Minor Surt/frt/. Dr. W. 
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bIloI himself in tlm ri^'lit hand. The ball (22 calibre) euteied 
the palm nf the haud opposite the thicti car[)ii-^p]ialaDgeal articu- 
latfoii, and, pagsing outwai'd tinder tho flexor teniwns of the 
liand, lodged np^aiiiHt the fli'st phaliinE (inner surface) of the 
little IliiKur. about hftlf an inoh <ii ii-')ut of the nrticulation with 
Llie wiiruHpiinciing bone. Twenty-fiiur hours after the aocident 
1 he man came to ray office to have the wound dressed. At tliat 
time tliL' hand, nhieh naturaU; was very large and thick, was 
I'oneideiably swollen and inAuned ; there was aUo coneiderabte 
|tain. 1 gave him a hypodermic iiijeetion of five minims of a 
twu-pei'-Liint. solution of the taydrochIarat« of (locaine on the 
li.ick of the hand, at the inner side of the last metacarpal bone 
— ilpcply injected, bo as to bring the drug as near as possible to 
thai. braoL'h of the ulnar nerve supplying the inner side of the 
little linger. Five minutes later another hypodennic of the 
fame amount vaa given along the liack of the tlrst phalanx of ] 
(he little finger, the solution being tlirowa in as the needle was ' 
withdrawn. He said that the introduction of the needle tJie 
second time gave n<it tlie slightcBt p&in, the first one having 
hurt liim and been followed by smarting (prohably due to the 
alcohol). After waiting five minutes longer, I made the neces- 
>avy incision, an inch or an inch and a-half long aud quite deep, 
owing tu the size of his finger aud its swollen condition. 
Neither the cut nor the Nubseqiient manipulation In the re^ 
moval of the ball, noi' the dressing, gave him any pain inkaterer. 
He described his sensations in tlio haud as being "numb or 
asleep." 

Without the cocaine, the little operation would have 
lieen quite painful, owing to the inflamed condition of ] 
the parts. He has performed two or three other slight i 
operations upon mucous membranes, where the drug | 
was applied on a. pledget of cotton soaked in the solu- 
tion, held against the part for ten or fifteen minates, 
which were equally painless. 

Hydrochlora/e of Cocaine in Dermatological Practice.* 
— George Thomas Jackson, New York. 

■'Epilation by means ot electrolysis is often, to eome ( 
patients, rather a paiufui procedure, eepeciatly about 
the upper lip, near the nose, and over the jaw bone, be- 
tween its angle and the chin. These regioos offered a I 
HOod field for testing cocaine. Accordingly, I ha(' 
foirr per cent, ointment of cocaine and oleic acid (not 
an oleate, you will perceive) made by my druggist, Mr. 
Fingerhut, of No. 404 Fourth Avenue, the hydrochlo- I 
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rate used being from .1 parcel tliut had provetl active in 
o(ihtlialmological [n'actioe. 1 first trieH it ow the baeli 
of one of my wrista, nibhiDg it'll! for some five miniitra. 
I found that pulling on the hairs of the part ruhlKiil 
was mueh less painful than el^ewhoro. Then I had un 
intelligent patient, whose siipcrfiuoiis hair I wiis remov- 
ing by electrolysis, rub it well into the left side of ber 
upper lip and into her cheek, between the nDg!e of tiie 
jaw and tlie chin. In about five miniitea the antesthetit 
effect was well marked, and she allowed the hair in 
those regions to be extracted with a current from twelve 
colls of a freshly charged battery without evincing any 
signs of pain. Two days before, the operation hail 
l>ecn very painful, although only nine cells were used, 
and on the same day the corresponding regions on tbt- 
other aide of the face were very sensitive. The a 
thetic eSect lasted for the whole time 1 waa woritii^ 
prolaably thirty minutes. The patient said that sol 
hairs were removed without her feeling it, and that thrl 
pain attending the extraction of the others did not 
amount to anything. 

One case is not much to build upon, and I ouly re- 
port this to encourage others to try cocaine in similar 
cases. 1 certainly feel encouraged to try again." 

Muriate of Uocaine in OynKCology. Dr. W. M. I'olk 
says,* " As a matter of some interest just at this time, I 
give the results, obtained with hydrochloratc of cocaine 
in two cases of trnchetorrhaphv done this allernoon, 
{October 29, 1884). 

Case 1. Double lacerutioti of the tei'Vlxuteri, entending an 
botkfidetto the cercKo^agvHol jiiiirturt. Tliu ragiua wan Bi*i 
waslied with a warm-water cluuc)i<.'. then the cervix, the patu- 
iouH cervical canal, and the vaBinal wallH adjoining the cervix 
were carefully waslied witli castile soap, this in tnru *rw- 
washed utf, and the surface carefully dried. Next a fonr per 
cent. Kolution was painted over the cervix, in the canal, ami 
over the adjacent viigiual walla, with a oamerK-hair briislu TliiB 
was repeated twice, at intervals of two i>r three niinuteH, nuk- 
ing three appliealions of the drug. Within three minututof 
the last application the operation was begim. 

It requited the removal of extensive pieces of etcatrlclal tlnui' 

•Medical Record, Nov. 1, 1884. 
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'fVom eacli Angle, making it an elaborate operattmi of its kind. 
The time consumed ■was aliout forty minutes, tlie patient made 
no complaint and suffered no paiu till the last ten minutes of 
the procedure, then ^he spoke of bei' discuinfbrt as being a sense i 
of eorenesB rather than acute piin. 

Thinking tltat the case might be one of those in whiuli 
tiie normal sensitiveness of the region was not great, 
consequently one that might have borne the operations 
without the use of any anreathetic, local or general, 1 
chose a second. 

Case 2. The woman nas one having less self-control tliau ttiu 
tirstr, and with a good dea! of normal sensitiveness about the 
utems and vagina. Tlie preparation of the region and the ap- 
plination of the asKsthetic was the Hame aa in Cace 1. 

'So pain was felt till the lapse of about twenty minutes, then 
it was so acute aa to requli'e an application of tlie sohitiou of 
uiicaine, niakiog in lier the fourth. lu three minutes the oper- 
ation was continued, and soon completed without further pain. 
This last application was made directly to the cut surfaces, fii-st 1 
freeing them from blood. 

The paticut. who three years agti hail had the i^ame operation I 
performed under ether, was asked which method she; preferred, I 
tliat with ether or this last without; she pi'omptly replied, this I 
last. , ' 

In the llrft case the effect of the di ug seemed to lie; 
not only blunted sensibility, but it appeared to retard 
appearance of blood upon the cut surface. 

Tiicse cases I offer as a contribtitioii to the solution of the 
i|nestfou DOW so promuiently before the profession — the place to 
lie held by hydrochlorate of cocaine as a local auffisthetic. With 
a view of testing its value in obstetric jiractice. a series of oh- 
fiorvations arc being made in the Emergency Hospital, the Bolti- 
tion being applied to the cervix and upper part of the vagina 
(luring the severe pains of the fli-st stHfj% of labor. The result I 

lieg leave to communicate to you when the number of ci 

large enough to make the report valuable." 

Dr. R. J. Levia reports favorable resiiltM as far r 
e.ve was concerned with cocaine, but in his operation for i 
uterine procidentia and rectocele, he states that there 
uppcaretl at no time any decided loss of painful sensi- 
liility, and the operation was finally performed under , 
the anasatheeia of sniphuric ether. Dr. t'orrcat (Medical 
News, January 10,) found this new anesthetic to be 
iiHufiil iu relieving the excruciating pain called wind 
colic (which is snre to follow the slightest snrgical 
interference with the nterus by snbcutaneona injection). 
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Hydrochlorale of Cocaine in Genito- Urinary Pny 
redure, by Fessenden N. Olis, M. D., of New York.* 

Before a suitable case presented I received a note, 
November 6tli, from Professor R. W. Peas, of Syraense, 
[giving me an account of hiB use in the urethra of a 
foiir-per-cent. solution in an operation for stricture an 
ineh and a half back of the meatus on the day previous. 
■' About twenty drops were used with a common drop- 
])er, stopping the progress of the solution backward by 
holding my finger on the urethra back of the stricture, 
and retaining it in the canal about eiglit ininntes. The 
sensation was about nil. I ought to have retained it 
fifteen, aud 1 think then the success would have been 
complete. ... I have used the cocaine in a sensitive 
urethra, when catheterization was very painful, with 
charming results." He concludes: "1 have no doubt 
in this new agent we have something that will entirely 
take the place of ether in all operations on the penile 
portion of the urethra." On the day following (Xovem- 
ber 1th), I dropped a few drops of the two-per-cent. 
solution received from Dr. Agnew into the first inch of 
a very sensitive urethra, holding it in ten minutes. I 
dilated the orifice from 27 mm. to 31 mm,, preparatory 
to an operation for litLolapaxy, which was to be done 
on the following day, aud I did not wish to incise. The 
patient was very hypersesthetic, but gave not the least 
evidence of pain during the operation. November 1 Itb, 
Dr. Coonley, of Staten Island, called with a patient 
suffering agony from frequent and difficult micturition. 
A stone in the bladder was suspected, but the doctor 
said it was impossible, and that intense pain was caused 
by the attempted introduction of instruments to get a 
satisfactory examination, and the patient was averse lu 
the use of ether. He was obliged to urinate before any- 
thing was done, aud it was at least Bve minutes, after 
passing a few drachms of urine, before the vesical ten- 
esmus was fairly over. I then injected, with an ordi- 
nary penis-syringe, about fifteen drops of the solution 
given me by Dr. Agnew, aud pressed it back into the 
urethra as far aa posaihte. The patient retained it by 
*New York Medical Journal. Dee. «, 1884. 
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pressure at the orifice for ten minutes. This was re- 
peated, and at the end of the aecond ten minutes I in- 
troduced and passed a silver searcher (Tliompson'a) 
through the urethra (detecting a scale of calculous 
material en route) and into the bladder, without causing 
the least pain. I struck a stone in the bladder. I then 
took n large-sized Thompson's lithotiite and introduced 
it with some diflieulty through the preputial orifice, 
which was not only contracted, hut adherent to the 
orifice of the urethra. There were also two hands of 
strictiii-e within the first inch of the canal, which im- 
peded the progress of the lithotvite. By a little perse- 
verance, however, I passed by these ohsti'uctions and 
carried the iustrument into the bladder, n; rasped a stone 
of a diameter of one inch, and, while holding it, struck 
another stone, thus demonstrating the presence of at 
least two stones. 

I then disengaged tliw litliotrite and withdrew it, 
tightly hugged in the anterior part of the canal. The 
patient stated, with great unction, that be felt not the 
slightest pain during the entire procedure. I then 
divided the preputial orifice freelj', also the meatus and 
the strictures previouslj' mentioned, with a straight, 
blunt bistoury. Not the least flinching or sign of pain 
was observed, and the patient stated that he felt only a 
slight twinge when the second stricture was cut. This 
was fully ten minutes after the second introduction of 
the cocaine. 

Delighted with the success in producing perfect local 
nnieathesia in this case, I immediately determined to 
use it in a case of hyperiesthetic urethra, associated with 
enlarged prostate, where, on account of the intolerance 
of the urethra to any sort of interference, the introduc- 
tion of the catheter for emptying and washing of the 
bladder had been entirely ausi>ended for several weeks. 
I had quite used up the solution given me hy Dr. 
Agnew,and the leading drug-stores could not furnish it. 
I at last succeeded in getting half an ounce of a two 
per cent, solution. The patient (who was also a profes- 
sional friend) was most anjtioiis to have it tried, and was 
I'uU of hope that this would enable him to have the 



ueceBsary catheterization performeJ. The great dread 
of any interfencc made him insist that the solution 
should be introduced very slowly aud gradually. It 
was fortunate that he did ho, for wheu not more than 
three or four drops were injeeted into the urethra, he 
became almost frantic with pain, and it was only ailer 
half an hour that the intense sulferiDg caused by the in- 
jection passed entirely off. The action of this two per 
uent. Bolution,pre8Uraably of thesame kind as that useil 
in the previous case, made me fear that, as with other 
ansusthetice, there were idiosyncrasies in some jiersona 
that would contra-iDdicate its use. On making inquiry, 
I aecertaincd that there had been a number of cases mel 
with, where a four per cent, solution of hydrochlorste 
of cocaine being used in the eye, a period of thirty or 
forty seconds of quite sharp irritation preceded the an- 
lesthetic effect, and, also, that at least one case of sharp 
urethritis had been directly caused by its application U 
the urethra. On making close inquiry, I at last ascvc- 
tained that the druggist from wliom I oLtained Iht 
solution, having noue of the hjdrochlorate on hand, 
had dissolved the nJhalind in hi,drochloric arid, and hml 
used this extemporaneous hydrochlorate for my solii- 
liiiu.* Having soon the good fortune to ubtuin a siniJ! 
bottle of Merck's crystals of the liydroclilorate uf 
cocaine, I made a two per cent, solution with dislilleil 
water, in which two per cent, of biborate of sodium baH 
been dissolved, and on a second trial in the same caw, 
where so much suffering was caused tbrougli the im- 
purity of the solution, I Buccee<Ied in applying it to the 
urethra, as in the previous case, and in passing a cathe- 
ter, drawing off tlie urine and washing out the bladder 
without the least pain. On Thursday last, November 
20th, in my clinique at the College of Thysicians and 
Surgeons, I introduced a similar solution into a very 
sensitive urethra associated with senile hypertrophy "f 

• I subsequently tasted the cork of the pbial containing Ui« 
Bohitiou, and found that a sharp stinging Kensation quickly fol. 
lowed, and continued to be felt for ten or fifteen minutes Oil 
applying Merck's four per cent, solution of cocaine to my 
tongue, in the same way, only a slight fmry feeling was pR^ 
1, reminding nie of a weak solution of a =*" 
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the prostate. A preliminary attempt to pass a catheter 
caused manifest pniii. After tlie retention of^tlie four 
per cent, solution of liyclroclilornte of cocainor for ten 
minutes in the urethra, the catheter was passed through 
the nrethra, and subsequently tbc bladder was examined 
fur atone, and not the least complaint of pain in the 
urethra was made. 

On the 23d iuat. I introduced a fonr per cent, sohition 
into a fairly tolerant urethra to a depth of four inches, 
an'd retained it ten minutes. I tlicn divided with m; di- 
lating urethrotome a dense stricture half an ineh broad 
and five millimetres thick, without the least shrinking on 
the part of the patient, who stated tliat ho had oTdy the 
feeling of distension, and not the slightest sense of pain 
during or subsequent to the upcmtion. J Jiave made 
several experiments sinco, and find that the best mode 
of introducing the cocaine solution for iflief of irritable 
nrethrce, eBpecially when associated with prostatio 
trouble, is to attach a tigbt-fitting half ounce penis- 
syringe to an open-end rubber catheter of eighteen or 
twenty mm. in circumference. .After pouring the solu- 
tion into a small graduate, draw a sufficient quantity up 
into the catheter. Introduce it for a half inch, or until 
the patient complains of pain, then press down tlio pis- 
ton, gradually driving a few drops in adi'ance of the 
catheter, rubbing it along with the finger, waiting for 
three or five minutes, then passing it down atout two 
inches farther, and repeating the process of coaxing the 
fluid bach until finally the end of the catheter enters the 
bladder, consuming altogether about fifteen minutes. 

It will. I think, be proved that the greatest good will 
come from the use of the cocaine in the eases of irrita- 
bility of the deep uretbra associated with jirostatic dis- 
ea;?e. In these eases the passage of a catheter, so essen- 
tial to the comfort and even the life of the patient, is 
fVequeutly rendered painful, and not rarely impossible, 
by spasm of the deep urethra. The use of cocaine prom- 
ises quickly to reduce both the jmin and the spasm, aud 
allow of the easy passage of the mstrumont, and this, 
too, liy a procedure quite witliiu the province of an in- 
telligent patient to use after proper instruction. A four 
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per cent, solution of the Ljdro chlorate of cocaine in 
almoud-oil maks an excellent lubricant for urethral in- 
slinmente, and I think may prove even better than the 
watery eotiition for applications to the urethra. Its 
use in this way, in iv lew eases, has been very satisfai.'- 

Tlie value of the solution of hydro-clilorate of cocainH 
will he equally found in examiuiitions of and operations 
ULion the irritable anus and rectum. Yesterday I had 
occasion to examine a case of deep and irritable uleer 
involving the tissues around the anus fully three inches 
in circumference to a depth of fully half an inch, and cs- 
tendiujc inward an inch or more tieyond the margin of 
the external sphincter. The pitticut was an old wouihq 
of sixty, who had hecn worn to the last degree of irrila- 
liility liy ne;irly two months of suffering. After paint- 
ing the Burfiice of tlie ulcer with a four per cent, solutioo 
for ten minutes, 1 then introduced a bivalve specuhiiu 
and exposed the wlioic inner surface, and cauterized >l 
thoroughly, without the least expression of pain froni 
the patient. 

MurialH of Cocaine tii Veimreal Hurgery. — When 
the muriate of cocaine was under discussion at a recent 
meeting of the Baltimore Academy of Medicine, J. Ed- 
win Mioheal,M.D.,* expressed the hope and belief that the 
drug would proltahly find a large field of usefulness in 
genito-nrinnry surgery. 

It has been found that a sensory nerve may l>e made 
insensitive hy an injection of cocaine in the itnmeiliste 
neighborhood of the trunk of that nerve. These gen- 
tiemcnf also found that the injection of thirty-l<v» 
minims (about 1 gr. and a third), of afour jwr cent, solu- 
tion hypodermically produced marked constitutional 
symptoms. As we should expect from its physiologicnl 
efTeots. about six minutes after the injection there w.*vs 
giddiness, staggering, and finally there was quite fevefe 
nausea. At the same time the skin was covcre<l will) 

•I'n 
versity o! 

'"--. Hall and Halsleilt— New York Meil. Jour. D*c •, 
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cold perspiration, and the pnjiils weie dilateU. In an- 
other experiment into the dental caniil so as to rencli , 
the inferior dental nerve in rrom f<nir to six minnteB 
tliere was complete anaiathesia ol' tlie tongne, giima, and 
all the teeth on that side were insensitive to blows. 

The result of the observations of Dr. J. M. DaCosta 
on the use of hydvochlorate of cocaine, especially 
its hypodermic use, was as follows : First its local action 
in the throat, he found it undoubtedly diminished the 
sensibility and is serviceable in causing the laryngoRoo- 
pic mirror to be better borne; also in irritable relaxed 
spi^modie difficulty in the throat, and acts of swallowing, 
or if there are ulcers back of the same. He advises a 
stronger solution from eight to twelve per cent.: this 
relieves for a longer time. Compared with morphia it 
is more certain and decided; compared with iodoform it 
is less permanent but as good. Cocaine emploj'ed liypo- 
dermieally by Dr. Da Costa, in the Pennsylvania Hos- 
pital, failed to mitigate an attack of intestinal pain of 
colic. A case of earache which seemed to be neuralgic, 
was at once relieved by instilling a few drops of a fonr 
percent, solution (condition of middle ear not given); a 
similar case he states occurred in Dr. Hutchison's ward. 
In a case of facial neuralgia the results were less deei- 
sive than anticipated (here again the skin would not 
absorb). He states that better results would have been at- 
tained by rubbing in an oleate* of the Alkalmd'f over 
the nerve or larger nerve trnnk.s, (the hydrochlorate 
will not even mix well with oliflc acid, but with glycerine 
it makeR a perfect solution), Ijut when used must be 
mixed with water to remove the latent heat. 

In one instance of nenralgin of the face, in which the 
l«iin shot into the jaw, painting the gum (mncuos mem- 

• This i)reparation (oontaiuing five per cent, of the ftlkaloid) 
biiB been used in certain skin diseaseE, iiuuitilein. and ilieuma- 
tiKin. A case has, bowerer, lately been biought to llic notice 
of MesBrs. MeKesson & Robljins. in ivliiuh the "Icate was nsed 
in a case of abscwB of the uiiddle ear. Amestheiiia was pro- 
duced in about forty minutes, and tile resiiltH wcie pcrfuctly 
Batisfaetory. It wan a good while to wait, fur willi diloniloiui 
it could have been pradaceil in a faw rucouiIh. 

t Medical News, Dec. 13, 1SS4, p. e?l. 



30 



il.L's MAmJAL."" 



^ 



braiie, not tUc skin) of the upper jaw with a four pel- 
cent, solution gave very speedy relief. Dr. Da Costa 
began with tlie dose of one minim, hypodermicjilly (i 
of griiiu) of a 3, tlien of a 4 per cent, solution, only to 
find them inert. No influence on pulse, respiration, or 
temperature, nor was any local ansesthesia produced *t f 
tliG point of injection. Indeed, no decided effects were 
produced l>y him witli less than eight min-ims of A foar 
per cent, sohilion (or one-third of h grain to one-half of 
a grain) of the hydrochiorate of cocaine. In some in- 
Btaneea Iwo-thirda of a grain were naed, to show the 
striking effects. He found that superhcial injection 
willprotUlcelocal insensibility while deeper injection does 
not produce local aniesthesia of the surface. The gen- 
Ci-al effects of half a tirain tlirown into the left fore-arm, 
were that the sensibility of the skin was diminished from 
the elbow down to the fingers on the side, and two sharp 
points were not as distinctly as previously distinguished 
at the tips of the fingers. There was no change in the 
general seneibility in the legs. The mucuoa membrane of 
the lips, tongue, and faucea were slightly less Hensitive to 
sharp points; tile conjunctiva were less sensitive, and 
the pupils dilated. The couulusions which the Doctor 
arrived at were that genei-al sensibility was thct'cfore 
oidy slightly altered, temperalni-e heightened. This re- 
markable result has been confirmed liy Dr. J. Solis CohcD 
at the Oerman hospital. The pulse heat was noted 
to fall from (iS to 54 twenty minutes after injec- 
tion. Pupils dilated with uncertainty of vision. Ask 
remedy it will he found valuable in many conditions of 
collapse with weak heart, in low fevprs, as n cnrdaic 
Stimulant. 

These important results obLiined by Dr. Halstodt auil 
Hall, weiti confirmed by Dr. Da Costa, that the parla 8H|i- 
plied ijy a sensory nerve may be made insensitive by sii 
injection ofconaine in the immediate neighlinrhood of (lie 
trunk of that nerve, Tliis fact is of great importance, as 
liy tliis means a larger area may Iw anieslhetized without 
ig the pati'-iii's coiisfionsness. 
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VALUE OP COCAINE IN DENTAL 
OPERATIONS. 

Dr. C. n. Shears writes : " I linve used cocaine twice ' 
in the extraction of teeth, and in each case the opera- 
tion was for a aingle tooth. The preparation used was 
& 2j£ Bolntion. In the Srst Ciise the tooth was exquis- 
itely tender and the gnm ineamed, and so closely adher- 
ent to tlie tootli that it was necessary to incise it. After 
carefully drying the gum, a small camel's-hair brnsb 
was dipped into the 8oUition,and the gum on either side 
of the tooth lirnshed across a few times. This was re- 
peated twice at intervals of about three minutes, making 
three applicalionB in all. A few niinutea later the gum 
lancet was used, icith almoHl no pain at all. The tooth 
was then extracted with a littkt less pain than it could 
have been without the amestbetic. Tlic second caae i 
was similar to the first, and the solution was applied in I 
the same manuer, with two additional applicntio 
After cleansing the incision from blood a few drops oCi 
the solution were instilled into it, and repeated once I 
after about three minutes. No pain attended the iucis-J 
ion, and the tooth was extracted with considerably less ( 
pain than in the first case." 

In a New York newspaper article it is stated that Dr. 
Hamilton Cartwright, Professor of Dental College, Lon- 
don, has used a 20 per cent, solution of tlie hydroehlo-- 
rate of cocaine, and has removed children's permanent 
teeth without pain, cured earaclie in a few minutes, and { 
instantaneously and painlessly destroyed the exposed i 
pulp or nerve of the tooth, ordinarily an excruciating i 
agony. 

W. P. Hortou, Jr., of Cleveland, 0., sends us word , 
that he inserted a few drops of the 4^ solution into the 
cavity of a sensitive tootli, and that a few minutes after- 
ward he used the dental engine without pain. — Medical 

"Yesterday moriiing, Dec. 13, in the hall of the Den- 
tal Department of Vanderbilt University, Prof. W. H. 
Morgan conducted a brilliant clinic, in the presence of ] 
nu'inbera of the faculty and an enthusiastic class. The g 



first fase was an inferior wisdom tooth, overgrown with 

I Inftamed mid exqiiisilely sensitive gum tisstto. A drop 

I 4j6 solution of Ljdiochloride of cocaine was (ip- 

; )>lii;i1 to tlic sensitive Btructui'O on a bit Of cotton, nnil 

' at the etpiralion of four minutes the jmrts were freely 

incised, tlic patient declaring that he feit no pnin. 

The second ease was an exposed and highly inllaiued 

tooth pnlp (nerve). The anffisthetio was applied aa 

' before and ifter the lapse of 3^ minutes the Professor 

thtust his iiisti timent into and tore away a portion of 

the oflending organ, while a pleased and gratified es- 

, pre-ision plajed about the patient's countenance. The 

Piofessor announced that this was ordinarily one of the 

I most p"iinfiil operations in all minor snrgery. 

'1 he third case was the extraction of a superior sec- 
ond molar a firmly attached tootli, though ulcerated. 
In this tase a small rope of cotton was wound about 
the tooth saturated with about two drops of a 5<6 solu- 
tion of the oleato of cocaine, and brought in contact 
with the gntns, waiting seven minutes for complete al<- 
sorption. The tooth was extracted witliont cansingtlie 



slightest pain. 

The fourth and last c 
result of rapid decay, J 
touch of an instrument. 



was an inllnmed cavity, the 
.nd which conid not tolerate the 
After five minutes' application 
of the bfh oleate solution the cutting and i-emoval ofthi- 
decayed tooth bone was accomplished without the least 
pain. 

One could not witness the series of opemtions witli- 
ont a feeling of awe and admiration. The result seemed 
so like magic. 

The faculty and students acknowledged their indeht- 

ednesa to Mr. William J. Evans, agent of the bouse of 

McKesson & Robbins, wholesale druggists, of New Yorii. 

for the anfesthetic used in these operations, and also for 

k intei-esting and instructive remarks on the habit, bistorr 

L and preparation of the remedy. 

' i contended by ]>hysicinns antl seientlBts 
anii'sthetic, liydvochlorate of cocniiie, Im^ 
liig local in its cllects, coidd not be naed satisfactorily 
■ . llie extracliim of teeth without pain. Dr. J. S, 
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St(.*]il]L'iis made a test of tliis mutter wliich proved highly 
siiccesafiil. He extracted five teeth for a lady, and she 
said that though her face was very sore from long Buf- 
fering, she felt no pain whatever after the nnffisthetic 
was applied." — NanhvUle Americav. 

Dr. I. Morgan Howe, of New York, made in eonjiine- 
tion with three medical friendB, numerous trials on tbe 
leetli, with the 4 per cent. Bolution of the hjdruchlorate 
of cocaine, iind has come to the following concliisiona. 

First. There were manj' instances in whicb almost 
complete loss of sciisetiveness in dentine was prodnce<I^ 
and the removal of Iwo living pulps without pain liy 
Dr. Perry, is no less remarkable than any of the opera- 
tions that have been performed on the eye. 

Second. In several instances in which the dentine 
seemed as sensitive as ever while wet with the solution, 
almost complete nnaathesia was obtained by drying the 
cavity thorooghly— Dental Cosmos, December i885, No 
xii., p. 71G. 

There seems to be considerable difi'erence of opinion 
in regard to the value of cocaine in dental surgery. Most 
intelligent experimenters have found that its ajiplica- 
tion to the sensitive dentine had little iiniesthetic 
power, but as well remarked hy Dr. J. P. Carmicliael, 
Milwaukee, Wis. " The most satisfactory results ai-e j 
obtained by its applicntion to moderately vascular tissue, 
or at least to such sis is susceptible of easy penetration, 
— its action having a tendency to render the parts anae- 
mic, thereby indieating that a fairly active circulation is 
necessary for the attainment of its highest amesthetiu i 
effect—as for instance the gum and connective tissue, ] 
tbe seat, it can safely be asserted, of three-fouilhs of the ' 
pain esperienced in dental operations. 

" Wherefore we need not expect, for the present, any 
marked results toward the alleviation of pain from the 
use of cocaine upon sensitive dentine, unless it cun lie 
combined with some drug of more actively penetrnting I 
qualities. In this connection may be mentioned a num- 
ber of minor but painful operations, performed with 
success under its inSuencc, which are hardly noticeable 
to the operator, but sources of great pain and irritation ■ 
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til llie pntieiit, reniU'ring long sittings exhausting, from 
the elTects uf nhicli it Bometimes takes days for :i 
highly sensitive lady or child to reuorer." Tlie DenUl 
Oosmoa, February "l885, \>. 71); alao i>. 9(1, see diapiis- 
aion on the use oreopaine in denial Burgery. 

ON THK USK OF THE OLKATF, IN DKNTAL 
SURGKRY. 
Prof. W. H, Morgan Dean, Dental Deimrtment, Van- 
jlcrliilt Pniversity, NaRhville, Tenn., Jan. T. 1885, writes 
on thH use of this drufi (Cocaine). 1 find the Oleale 
much the most cttlcient. Both preparations require a 
greater length of time than is usnally recom in ended. 

At the semi-annual meeting of the Executive Com- 
mittee and the Board of Examiners, of the N. Y. Dental 
Society, held Jan. 9th inst.,atrial was made of McKesson 
and Rohhins ifi solution and 5^ Olcate of Cocaine, 
and in the presence of all the members the aniestbetic 
effect of both preparations on the inflamed and ost'eed- 
ingly sensitive gum surronnding an ulcerated lower lirsl 
molar, was proven by several tests, and after nine min- 
utes application of the Oleate of Cocaine, the forceps 
were eaeily and iminleasly adjusted, although pain wa? 
felt when the tooth was extracted. 



ON THE USE OF THE SOLITTIOX OF COCAIXK 

HYDROCHLORATE IN ACUTE TIIHOAT 

AND EAR DISEASE. 

Nov. SO, G. B. M., M. D., applied for deafness in hirtb ear*, 
but eKpedally the right. Un examination found tlM-siclMOf 
meatus aud lumcu fiiled with Beparnlcd macsBS of scales aeveni 
millimeteia in length, firmly attaiihed to Ihu pavts, whtubW 
removal by the fiii-oeps gave bim great paiu. He abo fonad 
the preEBiire of the ear speculum paiuful. This was es{JaiMd 
after the lemoval of a portion of these diseased acales by Boding 
the under surface inflamed, reddened and ready to bleed at tiie 
sliglit«at toHcb of the instrument. To obviate this pain aud al- 
low the eutire removal of tliis desquamated matcriivl a 4 per 
cent. Bolutiun of hyd roe hi orate of cocaine was instilled iitUt tU« 
ear every flvo minutes for fifteen miautes at the end of liiia )ier- 
fod. I again began I'emoviug the offending material withoutao 
tnueli pain, Htill it was not a ti'ue aniestbeBia, and if w« mf*i 
strong pressure wltb the speculum in introducing it, it ate 
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jjavi' liini slight pain ; still 1ie waN able to bear it niiicli bttter J 
witli tlie solntjoii, until »U was removed fram tlie right ear. 
He was then directed a sol. zinci sulplio carlwlate, gre. iy; 
Morpbia Sulpiias, erB. i; iv. oz. ofaqua diatillata. Fortheleft 1 
ear after the use of the forceps, gave an alkaline solution to drop i 
iu ten drops 3 or 4 times a day and rest for filteen ininnteH so aa i 
til remove what scales verc ou the M. Tympnni. November 2X, I 
wBsbed out the remaiuiug scales, and inflated the middle e 
with gi-eat impi'ovement of beai'ing in both ears. 

Nov. 25, H. P. M., aged 39, bank clerk, sna'ering from deaf- I 
ness and uonstnnt "rattling or buzzing," from ci7Ugest)on and I 
liypej'trophy of tlie phnryneeal toiiHils ami nincous nioJ ' 
of the post-naeal siMices, whirh requii'cdcuttiii^ freely miu i> ■ 
tenotomy knife. Before doing so I applied a 4 !^ solution of tlio 1 
cocaine, and although I made five differaiit iiu^isiona into the | 
enlargement, lie was not aware that it was accomplished until I 
be found a few ilrops of blood iiassiiig into his cesopbagus. One 1 
week after he reported by letter of improvement in hearing, " 
In this operation not oue-fourth the amount nf blood waa lost as 
ill such cases witliout the cocaine, the parts remaining quite 
rigid for some time after the operation. 

November 29. Applied the 4 % solution to a lady safTering 
from exce^ive secretions of gl<iiids of tlie throat, anil passing 
into Uie Bu^acliian tube causing noises of a variable cliaracter. 
She sufTcred also from swelling and tiypertropliiu conditions of 
the posterior portion of tlie nasal mucous membrane and tur- 
binated bodies. ThcpBrtBwereclesini^d with spmy of DobeU's 
solution, and by a Btioni.' r'lirn'iit ••!' dry cioihIciimtI air waw 
made through ti)frce tli.'m iiioii m.. -.iii'i . .: il. > .i. ■■ ■ i ,. ^ ■■ ii1:l>- 
terwasiutroducedfli'st Imi. : . i ■ i. ■ ; ■ i. , , i,. 

was fitted to it, and tlim i: ■ ■ ■• -i .. , i- 

chamber, and a few dr(i]i> i.!' I i:i ■■■.■!■ i ■!: ■ I ! , ■ > ii . i.l' 

Cocaine was inti'oduced into tlif i-iiiln ii] . .iiiH i In' jmu i s --liuvi-d 
by fiirciiig the air through it. In (Iil' /.;u,i.- ii]>rv.ni,,i] ).i riiinii,.|i 
upon the opposite car, tbera beinjr :i lUv'.itiipn ni" lin' .-i>(>iiiiii, 
there was more pain, but very niuilL Uv,-- iljiiii \\ liuii im- iiiin.i- 
diiced the instrument before. T1ll> tpuv.yni.;; «as rL'i.ii;atijd for , 
three different times, when in about ten iiiiiinl.es she felt the J 
peculiar apparent swelling and dryiug eCTccts, and great reli^fl 
from the noises, by the freedom witli which air passed through M 
the Eustacheaii tubes. The lady reported, a week after Im^ ] 
provemeut of bearing and more freedom liom the uoisei 

On the same day a patient, W. C. D.. aged 16, sulleriug from 1 
the peculiar sniAling from swelling of the mucoue membrane of ■ 
the nasal cavities from what w^xs termed "a cold in the f 
bead," was relieved by painting tlie parts; three applications of '| 
a 4 ^ sointion reduced the swelling as if by m^ic. 

Nov. 80, 0. R.W., aged 31, a similar case from the o 
scribed above, but the stuffing and siiifiHn? more intense a._ 
dlBtressing, was treated in asimilarmanner, uutbeforelappllei 
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tinB cocaine the parts were eleanseti thrtNij^h the noee and throat 
by D«>b«II*4^ solutdon. ami :»li^tly stimiilated by a spray of a 
diliited tinetare ot* Galanirula^ The only addition was that a 
4 ^ solution ot* cocaine wa^ directed to (>€ employed at home so 
ai^ to rid him promptly of this disa^eeable feeling. He reported 
December T Jknd 13th feeling j^eatly lelieTetL 

December -i. D. C> M.^ West Virginia^ applied with a history 
of aciiuired syphilid by inociilaticn sereral years ago, in the 
finger from an obtstetric ca£«e. There were two points of ulcer- 
ation of the macou:^ membrane of the naso-pbarynx, one and a 
half inch above the edge of the soit palate, and one behind 
the right toDt»I with enhirgement of the gland and discbarge of 
pix& JLfter drying the parts with ab:»orbent cotton, we intro- 
duced a 4 ^ solution ot cocaine up and back into the point of 
ulceration^ ami applied the cr3rstal of cliromic acid to the first 
ulcer without the slightest pain. 

December 4. After cleansing, again applied the solution, aud 
introduced my delicate Eustachian fc^rceps with a pledget of 
cotton wool charged with pure powdered sulphate of copper, to 
the second ulcer which bled on being touched but without giving 
the patient any pain. December 5, made a third application 
with more freedom; do blood tV^lowed and he stated, he had 
seen no pus since the tirst application. 

Directed to spray the part with the mercuric chloride, one 
tablet to nuike a one one-thousandth of a grain-solution dissolved 
in a pint of distilled water, also to use internally after meals a 
tablespoonful of elixir of coca, (strength 20 grains extract of 
Ci)ca to the ounce) . 



HYI>KOCHLORATK OF COCAINE IN ACUTK 
OTITIS CAUSING DEAFNESS FKOM 

CORYZA. 

This form of denfuess is directly traceable to nasal, 
naso-pharyngeal or pharyngeal disease of the lining 
membrane. 

The openings of the Eustachian tubes, which lead 
directly to the middle ear are to be found just above 
and in front of the tonsils and behind and Ivinjr 
close to the posterior nares or openings of the nose. 
As the orifices of these ducts are widely opened every 
time we swallow, it can be seen how readily mucous and 
muco-purulent matter from the nose and tbroat, in ease 
of inflammation or acute or even chronic eorvza exist- 
ing, may enter and light up an inflammation of its lining 
membrane, which will in some cases extend to the deli- 
cate structures of the middle ear. Plugging of the 
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0|)eiiings of these tubes, vieweclf'rom a purely nieel: 
vnl atiind-point, will certainly t-aiise or aggravate denf- 
iiesB. Hence it is of the ntmoat importance that prompt 
and efllcicTit means shontd he used in order to relieve 
the patient and ultimately to cure the disease, bo as to 
prevent aud cure the deafuees. This deafness is sure to 
follow or be increased by these recurring attacks, the 
result of cold air ajiplied to the moist skin of any part of 
the body. The application of a four per cent, solution of 
the hydrochlorate of cocaine, to the nose will cause the 
swelling from acute coryza to disappear for hours, and 
if repeated two or three times wili entirely relieve the 
occlusion of the nostril and cheek the discharge (aee 
cases reported). If the case is a chronic one with hy- 
pertrophy of the nasal mncous membrane, it cansea 
when applied a must remarkable change of color and 
contraction of the swollen tiaaue. The great advantage 
of this local ana;sthetic, as I have shown, is that w' 
necessary we are able to apply local remedies without , 
pain of a more potent character (sec also cases 
ported). 

Pindinp oleic acid not to dissolve or even mix well with ] 
the hydrochlorate of cocaine, and desiring a more glutin- 
ous Solution than that in water, which would adhere to 
the surface of the tissues and not pass into the stomach, 
Dec. 22, I had two solutions in glycerine of the hydro- 
chlorate of cocaine made for me, one by Wyeth & 
Brother,* and second made by " Kisner and Mendelson." 
They acted promptly in producing the peculiar numb- i 
neaa of the lip and apparently swollen feeling, when 
mixed with water so as to eliminate the latent heat. , 
Both solutions when tested with picric acid gave a i 
yellow precipitate {we have unfortunately the same re- I 
suits with all the alkaloids). The following case proved I 
this tu he a usefid preparation when the glycerine waa ' 
mixed with water or applied to a moist surface. 

L. B. Tignd 30, a Ktudeiit of divinity lias, KUflTered from cliild- 
IichhI with attacks of eai'aclie, followed by a discharge, sliowtng | 
t!ie attacks U> lie acute inflammation of tlie middle car. " 
Feb. 17, 1872, he was brouglit to me by his fatlier, owius tt 
not being able to follow the recititlons iu tbe academical depait-' 
mant of tbe University of Pemuiylvania. On cxaminttion of J 
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tile so-called "eami-lie i>r neurulgiit of tlis ear," ttaeru wa« TiiiiU'I 
t, small rnj^ged iferroiatiou nnd ileBqu amative inflamTniilion at 
the miilrile ear. He was under my oare from Feb.. 1^473, until 
June. Tlie pfrforntioii healed, and the disoharge, wliluh was not 
profuse nt an; time, ceased ; the Eustachian tubes anil mucoiui 
memhrane of the middle ear nsumcd their normal conditliHi 
under the une of the r^heler, iodine vapor, etc. 

My piitieirt recovered his hearing sii as to be able to resume Uis 
Rtitdie«. find ^i-adiial^d vrilh honor. He became a banker, but 
after R[H:nding some years at this occupation considered it liis 
duty to become a clergyman"; bnt before doint; so presented 
himself to ascertnin If, nwing to hie ear trouble, he was unfltttd 
fur this office. On exnrolnntioti of his ear, nose, throat, etc.. I 
concluded that there vob no reason to prttvcot liim, except tlw 
teudeuey of his mnooiie membrnne to beconte inlliunea aud 
tN)nKested from euryza, which would now and then uauH 
"fituBing iif hi!* iKBie." I therefore preferred to have hiui go 
with me to see Dr. J. Solis Cohen, who miggeated spraying m> 
1 throat, etc., which lie had tu keep up duiliig the summer of 
I 1884; hewnssomuch better that he entered as a student of 
inity. Again Dec., 1884, this huskinesH vetumed. and be 
I placed himself under a lady of tliis city, who atlviseil him tu 
■ee a throat specialist before undertaking her treatm«ut. Be 
came again to me to state ttiis fact and Ui advise with mi 
whether he would umlertalcc the trestment suggested, (astht 
specialist had happened juEt to drop in about the time this cMi- 
snltation with the lady took pl;ioi-. and he pi'unouncod this con- 
dition of his voicecamo from the su-valkd catarrh). I again dt- 
leeted him to see Br. Cohen, and the doctor sentniethefollowiuc 
letter." He desired that I should determine if tliis eotiditlun n 
mucous membrane lining the nose aud turbinated bone, wliicb 
was red and swollen, wan permanent or only temporary. I 
painted the moist parts with a solution, 4 per cent, of hydro- 
chlorate of cocaine, twice with a hrnsh, and then I applied U 
the [larts pure carbolic acid; tlie swelling disappeared almustu 
if by magic. He was thun iliR-cted au inhaler to relieve tbs 
general iudummation of the rhino-phai'yiigo laryngeal mac(Ni» 
membrane, by tincture of benzoin comp. and spray with an 
alkaline solution, aud after one week's treatment was entitelj' 
relieved. 

Dec. 24. Another case of stuffing or coryza. in a gentleman, 
T. L., age<l sixty-two, who being exposed to tlie coldweMbfi* 
apt tu uuutract an irritation of his Selineiderian raeabnuw fol- 
lowed hy a watery discharge showing itself by ancGKing, nbe. 
He has generally been relieved by the following anuff : 
S . Worphia li yd rochl orate. irr- ij 

Acacia pulv., 5U 

Bismuth tris nitntis, irj. 

M. pulv. ft., chart No. 1. f "" " * "- • 

trils every few hours. 
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III this iiiBtaiite IiIk oUi leiiiedy (iisappointeil liim, anil I en 
ployed thf cocaine liydrocliior., fMei'ck's) 4 percent, solution, i 
glycerine of vliicli tivo applications witli a bniBli relieved blm. , 

More recent iDrormation, and various trials by others, 
have caused hip to modify my opinion in regaid to the 
use of a hot four per cent, solution of the hydrocblorate 
of cocaine in relieving pain in the ear just (irior to per- 
foration of tbe membrana tympaiii. Several cases which 
I have received the history of acute attacks of myringi- 
tis or neuralgia of the car from moat reliable sources; 
two of these cases I had the opportunity of seeing after ! 
I>eing relieved temporally (for two honrs), and whicii were 
not examined at the time when the application was made. 
When the cases were seen by mc I found that a discharge 
had followed the same evening, and perforation of the 
membrane had taken place in both cases. It is a well- 
known fact that j uat prior to perforation there is an eleva- j 
tion of the cuticiilarlayerwithasoftening process wiiere- ■ 
by any liquid applied to the part might pass in by imbibi- 
tion aud influence the sodden layers of the membrana 
tympani,and if it had anieethetic properties would im- 
press the branch of the chorda tympnni nerve and re- 
lieve pain. 

I received a letter from Messrs. McKesson and llob- i 
bins, chemists, New York, in regard totheirprcparation 
of cocaine, in which the following accoimt of the s 
cessful useoftheir i % solution of cocaine muriate in 1 
ear by W. A. Dayton, M. D., New York city, was . 
closed : 

"AHIiuagli I have done the operation of painoeuteGis fur 
bulging dnim-heads many times. I Lava never been nble to ; 
w»tuh in J InulRioiiH, and for obvious renHona. until T began to era- 
ploy this wonderful preparation. 

''The fii'Bt inttient on whom I tried tbe cocaine, was Mrg. 
Dorothy W., let. 33 years, BJ montliB, pregnnnt. For two days 
and two nights she had been suffering 'untold agony,' fi'om an 
acute inHammatlon of her left middle ear. The usual quota of 
hot apijlications had been assiduously applied, wbilo hot riiin 
and hot everything else bod been administered inteniallj', bitt 
of course without avail. 
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"When this patient came into my office, elie wa&in » state of 
extreme nervons exliaustioD, BJid while 1 was makiiig an uto- 
scoptc exsminatiuu, she told me, betnuuii her ciies iit poin. 
that 'she felt aa if licr cliild was being boru thrciugh her ear' 
I never eaw a drum- mem braoe so di&teiided as was this one. 
The throbhiug was iiot only Bubjective. hut objectiYe. Tbu 
sight of my paracentesis needle wns the signal for objectiotw tn 
interferenue, and cries «f 'Oh, I can't let you. do tlia,t !' 

"TwoinGtillatiouKot 4 drops each, at intervals of aboRt 3 min- 
utes, so affe<^t£d the parts that tlie noman wanted to gti liome. 
Tu ^uote ht)r own lan^iuage, ' Tbiu IH the Brat mOm^it of peace 
I've bad in 48 boun;.' However, I urged the necessity for »o in- 
cision, aud giiincd an imnilling consent. 

" Slowly 1 passed the weli-knuwu paracenteeie kuife tbrongli 
the lower anterior segment of the tympanic membrane, making 
an incision about i of an inch in length, and as I sat watdni^' 
tlie pus oozing out into the external auditory canal. Imagine mv 
gratification as the patient said : ' Pleas«, doctor, liurry np aon 
cut it : I am getting nwlully nervous." 

"I have used this SDlution in other cases of tlie 
same nature, and I iiseiJ it ia the ears of four ps- 
tieots since, for the operation of paracentesis, Willi 
the same grateful results. I have also uaeil the 4 f 
solution of cocaines made Uy others, in the removal of 
<;i-a a Illations from the tympanic cavity, with but pMt«»l 
siicet's!"." 

EXPERIMESTS WITH 4 fh SOLUTKIN OF HYDIHI- 
CHLUBATE OF COCAINE. AND a <t OLEATB OP 
COCAINE ,\J.KALOID, PREPARED BY Mr- 
KESSOK & UOBBINS, OF NEW YOHK. 
Jan. 23d. First Case. A lady i^d 30, L. T. C, suffering in- 
tensely with acute coryza, and feeling, a« she expi^sed it, "w 
if her head would burst." I foaud mucous membrane of lb* 
nares swollen and inditmed and secretiug a tbiu acrid nmcna. 
She has also congestion with mucous rales at base of r^ht lui^. 
loss of voice, pale and much depi-essed, has taken through iSe 
day (juinine fre*ly with the wine of coca, with no reliM. At 
9 a. m., I saturated a camel's bair brush with the solution nt 
cocaine and cniiicd it twice up Ibe nOHtHls, painting the putb 
freely, and before witlidrawing it compressing it, so ajt to n- 
tnin uU tlie solution, desirintf 'i^r at tlie same time to iiihaln ttw 
fluid : this was done twice. In the coiii'Be of lea miDOttNi. ik* 
expressed tbnt slie had experium-ed Ibe greatest amount of rriitf, 
being able to breathe with comfort and freudoin. Bfae WMtbCB 
iltrectc-d mustaiTl poultices to the chest and over tbe larynx, b- 
balations of turbine, a granule of ^ grain of mimriiia Mili^iaa. 
and ilgtb grain of Atropia sulphas with hot toddy ■ 



Iialli bufiii'D I'uliriii);'. .hiii. 24. Tliix patiisiit Vias so much im- 
proved tlittt silo attemled a reBUptinu the next evening, being 
h'ee fnim ]iaiii niid liaTJu^ hut a flight disuliargo from tlie iioe- 
ti'Os. Jan. 34. Nostrils h-ec, and bnviiii; but slight a.iiliaruft. 

Cikse Second. Solomon L., af^d 40, u tiavelling salesmaii, who 
suffers every winter and ppriiig witli olivouic laryngitis. Mother 
died witli tuberaular laryngitis. Applied Jitn. 33 witli an acute 
attack of phaiyni^tis nnd rliinitis. with liypei-trophic entarge- 
meuCe of the turbinated bones. Had employed all the ordinary 
remedies before applying to me. He has an extremely sensl- 
tivB Schneiderian membrane and inltable larynx, the Elightest 
touch with a brush causing gagging, followed by vomithif;. 
To prepare him for tbe application of a mixture of glycerine, 
tannin and iodine. I painted the wliole nasal and pharyngeal 
region wllili the 4 ^ solution, witli tbe result of being able to 
Hwab with strong iodine preparation any part of it, with but 
very little dlBcomfort and no nausea or vomiting. 

Case Third. A similar case to tbe first case reeoi-ded, witli the 
Rume good results. 

Case Fourth. Paintiiijr tlie swollen and inSamed lip of Iier- 
pea labialia, with great relief and reduction of the swelling and 
inflammation. 

Case Fifth. Cnse of rheumatic ajid nialnrial otitis, with en- 
largement and swelling of the tmisila and eustachian tulio. 
Painting the tonsils and month of tbe tube facilitated tbe intro- 
duction of tbe catheter, and allowed tbe tonsils to be painted 
with a strong solution of nita'ate of silver without pain or dis- 
oomfoi't. This was an extremely nervous lady fi-ora Chester. 
Pa. 

Case Sixth. Case of clyclitis, in a young lady of sixteen, C G„ 
at school, with extreme perioomEal congestion. The pain in 
the eye was very much relieved by dropping in a 3 ^ flolution 
uf the hydrochlorate of cocaine, and congestion disappeared as 
if by magic. She was directed colored glasses and not to use 
Ler eyes ; when tlie pain returned, to drap in one or two droi« 
of the same solution. 

Case Seventh. A gentleman, T. J,., aged sixty yeain, with 
catarrhal conjunctivitla, wbieb attacks him during autumn and 
remains most of the winter, increased by cold wbids and readiu};' 
bj gaslight. He was suffering fwim a (liscliaige in the morning 
and biiriiiii!; tbrnufih tliu diiy. 1 appliod a 4 % solution to the 
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t Eighth. This cise is similKr to No. 6, only in a lad; of 

hn lias a sreAt ileal of Triting tu do, and is employed in a 

k-biud«ry;linvarenapplic3itiousorthe3 ^ solutions i^elieveii 

1 two of llw eye cases dilataition of tLe pupil took 

w, but not for some time after lull npptiuation; it 

1 slight dryness, but did not interfere with tlie 

« Xmlh. Case of aciiw cacjza iritliout paia but sueeziug 
'*-"- ?d Ihu when tlie solution -was applied by mcaoft of a 
X caased her (min, bat tlierc nas uo return of pwnfill 
*iag, vbit^b is in tvrl«in families the foi-cruuaer of the swel- 
if tti« inuconis membrane with cold in the bead. 
« Teuth. \ ^utleman aged 37, who lias a broken dom 
I hypcrttvpliic catanli on very slight exposure, was ■>- 
A >>» the eveoiBK of t]ie 33d of January, with great oppte*- 
, Ifoving to ride iu the country in »n open carriage and stawl 
lid and i(« for s<)me houis, he i-eturued in the evening 
a fe«ling of Eivut distress, aud pain in hiti bead, anil mil- 
ls mombnne uf tlic nasal passages much swoHon. Twuap 
Mtions of a 4 % »olutii>D of the hydroehlorate to tbe wholu 
" lOe of tbe iwsU'tior nares at intervals of 6v8 minutes, M- 
.. A witl) a 3 )( mlulion of tbe alkaloid in oleic aei<l, j^vo him 
great relief, so UM hn oould bieathe and blow with camfort 
and Katisfaction. Ite was then directed j grain of moii>l)ia sul- 
pbas, and oneJiumlrcdtb of atropine, to be taken at bed time, 
^ih. Still Euffenng sotnevtiat from tlie diffieuliy of Uu 
breatbing tiinnigh the nc^rils. but a re|>vtition of the applica- 
tion of the oleate relieved him entirely. 
Jan. 36. Discharged tbe patient cured. 

Jan. ST. Case Eleventh. Catarrhal iuflammatiou of the e^o- 
lid^ buown as Blejiharilis Ma^nalis, with defi'dive vision, in • 
schoid girl aged 10 yeais. Tbe crusts aivund the eyelids wen 
temored twice with a warm 8 % solution of cocaine, after rast- 
ing for a time; Uiea the eyelids were paiuttsd witb a solutiooof 
iKmt-glyceridu : tlicse two preparations used together entird; 
removed the roduess and gave great ivlicf to tbe little patient. 
She was direrled tu cuntinne Uie use of the solution of bont- 
glyceride fur some time, not to use her eyes, and wear BntAed 
glasses when in tlie sun. 

Prof. Taiifal, at a lnt« meeting of the " Verein )>citt3Clier 
Aerile, in Trair." rc|>nrieil till- resnlt nl>iniii(><l fWnn 
tbe iiae iif itirve and five per cent, solution of cwxitte 
fur Bun-sibetic |iiir(>oaes. He eonfirms wlial hns lieen 
Mlri-.idv chiimeil fur it. Applied l« tlic walU of ilie 
'rises a prompt itnu^sthetic etTift. Int-bruuie 
V.1S nlile lo ojierate with the gnh-anic caiilKt;, 



witboiit pain. True anasttiesia of the tympanic mem- 
bvane (was produced with or without perforation not 
stated ; we judge it was the latter, as the abstract of the 
report goes on to state), and in two cases granulations 
of the middle ear were removed without pain. He also 
found the same difficulty that I esperienced, namely, that 
epidermis and underlying adipose tissue of the auditory 
oannl impaired the a<:tion of the cocaine. 

Prof. Ganghofner confirms the report of its aucceaaful 
use in fifteen to twenty per cent, solution of cocaine in 
intra-laryngeal spasm ( Wiener Med. Presse, Nov, 30, 
1884; JHed. ifeos, Jan. 17,1885). 

Beaumetz pvonouucea {Ball. Gi'tn. de Therap., Dec. 15, , 
1884), as the result of numerous observations, cocaine 
hydrochlorate to be one of the best therapeutic agents | 
in vaginismus, applied to the labia minora an<i orifice of 
the vagina {Med. News, Jan. IT, 1885). 

Prof. Kahler likewise stated that he had obtained 
from its use good results in a hysterical woman suffer- 
ing with vomiting of pregnancy — mode of use not given, 
or dose ( Wiener Med. Presse.''Sov. 30, 1884). 

Dr. Morell Mackenzie, of London {Bi-it. Med. Jour., 
Dec. 13, 1884 ; Med. and Surg. Be.porter, Jau. It, 1885), ' 
lias found hydrochlorate of cocaine extremely useful in 
operations for the removal of nasal polypi. He applies 
ft 20 per cent. aoUitiou to the whole surface of the mu- 
cous lining of the nasal fossa before operating. 

In the same journal of December 20, 1884, Mr. I. 
Swain found the cocaine useful in a case of sleepless- 
ness in a patient sutfering from aortic disease and albu- 
minuria. Three minims ofa four per cent, solution was 
the dose administered hypodcmicnlly,theman slept well; 
a two drnclims preparation of coca was substituted and 
sleep WHS induced. Cocaine was gra<lually increased 
silt minims (i gr.) by podermically «i,d the valoid in- 
creiised to live drachms without any bail effect. 

TKSTR 01-' ALKALOID COCAINK AND ITS 
SALTS. 

We avail ourselves of the results of our Crieud Dr. 
Sqnilib'a liihora (_Ephenieris, Jan. 4, 1885,) in I'egnni to 
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■CF m ««r kno«1e<lge of tb« 
Aad fTBt oftbc B«aw we sgree wltb 
the a^vritj of themittm aot to HMngp Ue oaroe at prr- 
Mt to Hi4focbanil». k«l M rvtMta the mme six-en to il 
iilifci— Bj. aad ia cmbmos nae wUcb we fa&r? pl)u»4 fts 
Ite title of •wrbmT pBH^Uet. Tbe»lt for osewbkb 
i* Bade with fcjtbaefalanr and w ** the best "' be«ai)se it 
bviM> » 9Klt with the Tbi 1^1 il pnjpoftion of alkaloid, mA 
■B csmIj etTstaSzml with the ■M t t lr^ proportion of 
wmtN-; Bad lee n adlr. facewase it m T«:rT soluble and bat 
«lightlj. if at all deiiq»ese«M. The tmiicglale is said I» 
be a verr sofd salt. (s»e expiiriiBeBt? of Drs. Randoli^ 
aad AUe«rMe<t. Xews^ Jan. ±i. 1^5.) bdiI solutions »f 
It woaM be likelv to eeed no prolertjon in keepii^: 
bat the bi^ romtiinii^ niiiBber of the acid woald |^Te 
a nueh weaker nit awt one that b protmblr mneh tm 
aolciUe. We |mss Ibe artide of Pr Sqaibb on tbc 
proccas tor mating the aJks1oi^1 aif) the sa.tt. as it inoK 
properly beloi^ to the ebemi^, bat it will well repay ■ 
earefnl stndT to tho«e who desire to make it witfaoot low. 
The description of TVrf* of'thr Altalnid n»d Salt; this 
is of great importance to all wlio use tliis^ Viiliiahle drag, 
as impure speoiuten-s are in Ibe market. 

''The bydntol alkakwl tocaine is in ti^t, wlitle spaogif tng- 
■DcDtE, or in light amofphans powder wr7 mucb like magneti*. 
it is n<A perfeAlf «hit«. but tctj nearly so. It is neariy insol' 
■U>ie tu water, but v«rj soluble lu acids, giving solutions that 
not quite eviuiless. When a Tcr; smsU particle is hud uyMi 
UmgtK, and tlie ton^e then held against the ntof of tbc 
ith, a modeiately bitter taste is perceived in a. few eeoomli. 
a few tcconds more the bitterness fives pinee (o nnwhuva 

1 insenieibility i>r the surfaces, as though scalded lif bst 
liquid, except that there is no pain. This numbness inrrniiw 
for a few minutes, and tlieu diminislieii slowly, and ilhmnwan 
in ten to twenty minutes in pruportion to the quantity apfiM. 

The hydrochtorate of cocaine from the above procees la tat 
almost white crysUtline powder, itiongh the fngments of tIJS- 
tals are eu gniall that it appears to be an aniurpboas fUKaK. 
even under a glass of low power. Tlie powder wbtoi diy is 
lijobe and mobile, hut wheu exiHn*d to damp air becomes alHde 
liamp and i-lammy. tiltlinu(;1i it <lo<s not nppcsr to be deliqws- 
' '-' '- ■- ^][ pujpiHlJons ill hot water and b> li- 
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cohol, and iii Btunewliat less tlian balf its weight of water at 
ordinary tempevatureE. Its HOlutions arc not ci^rlesft, but ap- 
pear to be iitarly ho nlien Been In small vials, even up to the 
rtrengtli of 20 p. e. Solutions of GO or 60 p. c. strength are, 
however, even in small vials, of a greEnisli-yellow tint. The 
solutions are neutral to lest pnper. When tested with solution 
of chloride of hafltun they give, after a moment or two, the -I 
faintest cloud (limit of suljitates). With teat-solution of ox»- j 
late of ammonium the resnlt is negative (absence of lime). 
Wlieu the ^alt is biinit off a ptatinnm surface, there is meielj a 
ti'aoe of residuo {limit of organic matter). .\nd the spot mois- 
tened with water spaicely affects the color of neutral litmus 
paper (limit of inorganic alkalies). A. test is very mucU needed 
til (iimli'ol Ihe proportion of liygrine and other infit matter ad- 
misRiblo, but as yet this has not been found. 

77ie aobilioiiB are all liable to deteriorate by the growth of I 
luJci'oscopic plants, which ai-e nourished by the alkaloid, and 1 
thci-efine destioy it. Tliese growths commence iisnally within I 
a week, and when once started tbey increase rathei' rnpfdly, | 
As the salt wilt always be used in Kulutiou, and as many persons 1 
will not take the time and trouble for even so small a matter as J 
the making of accurate solutioi.s, it becomes highly important 1 
to fix upon a definite standard strength of solution for ordlrary 1 
uses, and to have this secui'ely protected against change in I 
beeping, 1'here are several agents which prevent these growths I 
in idkftloid solutions, and among the most effective are carbolic 1 
acid, salicylic acid, bono acid, and the aromatic seiies. A small i 
ptopm'tion of etlu'i' i>rh'ii ]jivv,nli ilii' !>n>wths, and as this i 
seemed least ohji-' tiutuihlf tir;v. it \v:\'- tiicil, but failed, until I 
the proportion iv;\s -■" ];ir:^<' ;i- l" In- u ntiuiiif; to mucous mem- I 
branes. All \.\n- ])Hiti.-i-ii\i' .i^ini-; ,iir Miiin'ivhat irritant even 
in dilute soluti'in, :i(iil in nlfi-tiny llir «uc. which seemed least 
irritant, and wliiiOi was effective in the smallest proportion, sal- ] 
icylic acid was adopted. An incidental objection to this acid is 
its extreme sensitiveness to the presence of vei'y minute traces 
of iron. Almost all filtering paper contains iron enough to I 
react with salicylic acid, anil In handling extracts, alk^oids, ] 
etc, tt is not easy to avoid the usa of steel spatulas, tinned iron j 
funnels, etc. Ilenco It is, that a very nearly or quite colorless I 
solution of hydroohlorate of cocaine, when mixed witli a very 1 
dilute solution of salicylic acid, will, either at once or in a few ] 
hours, in proportion to the amount of iron present, become very j 
sensibly deeper in tint, and of a reddish brown tint. As no J 
possible harm can come from this tint, and as a tinted solution I 
is just as good as a colorless one, this objection to salicylic acid 
was not considered of sufficient weight to cause it to be rejected. 
Boric acid seemed to be a much better protective agent, in that 
its effects upon mucous membraues,~of the eye, for example. 
are not at all irritant, but, on the coutrary, are sedative. 
it is a much less certain protective, and lit ■'ei^nired in bo mi 
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uger a propui'tiim than salicylic acid, tLat it nas not thoicU 

Jkfe to lid opt it. 

■ At ordinur.T temperatures 1 pait of salicylic acid is lieW in 

rtolutiun by about 800 parts of wat«r, and it is good practice tu 
keep Buoli a solution Etantling upon some uudisEoIved cryst«lF 
for use in priiteotinE sohttioiis of the alkaloids for Iiypodenniu 
and Kvnoral use. la making up tlie Rolutions of alkaloida, t 
UOtHi rule Is to take one-Lalf winter and tbe remainder of Uw 
solution of Bttlicyiic acid ns tlie solvent. Tliis gives to Ito 

Solution of tlie alkaUiid «alt atiout one six-hiindi-edt]T part of 

Ralieylic ucid,— a pi-oportion that mn hardly be objectionablt ia 

\Uj way, and yet is suflicient to protect the solutions iiidefln- 

bly. 

hi the imliiiary utses of bydroclilonitB of cocaine, citnimoo 

o have lixed upon a Ktrengtb of 4 ]). c. as boii% 

_. . [no sufficiently effective, and economical in regari 

p'to wasli". It is mciif irritntinf; r>ii lii-st application than a 2 p. «. 
BoliiluiH. iinil ]i;-s iniliitinu' than stronger solutions, but fmia 

i^r . ,.i:. , .ir;,;i r ■-. nioiv ]irompt in effect, is less 3iaW« 

!■■ -I ...I I . . , :lii(1 Ijl' diluted by secretions, and 

li I ',. iliiiv, ill tlie iiicieased quantity m- 

uni'L <l III I.. I .1 I.' Hiiiii twioe as eftective as a 3 )i. r, 

Biiiiiiimi, :iiiil, ili.u'tm,', iimn' I'l'iiiunnical in cost as well as in 
tiuie anil piiiiii[iiiiu<i<' ot'iici.iini. Besides, when a 3 p. c. sobillon 
is preferivd, "i- ;i I ]i. (■. dilution is rei|uirctl for tberapeutiu pur- 
poses, tlii'M.' liiii lie i;isily made from the 4 p. c. by dilutiuu 
with watii. <H' ooTirji' an upial number of drops fi-oni the 
same dropping tube, of 4 p. u. Koltilion and of water, make a i 
p. 0. solution. And 1 drop to 3 of water makes a 1 )i. c. koIu. 
tioti. 

In making a very at'curate 4 p. c. solution, of couree it shouU 
be done by weight. Of tbe salt 1 part, of water aud solutiou 
of aalioylic acid each 12 [larts. But weighing is not necessary 
in ordinary practiue. It is quite sufficient to (Ussolve each gtaii) 
of tlie Halt in 13 minims eacii of water and solutiou of salioylir 
acid, or the contents of each 5-grain vial of the salt in W) min- 
ims eatli of water anil solution of salicjlio auid ; or, eatsh 1 
gramme vial in 12 o. c- each of water and solution of salicyUc 
acid. That is, the salt makes 2a times it wi'igbt of 4 p. c. solti' 
tion, or SO times its weight of 2 p. c. solution, and minims mai 
grains are, perhaps, near enough to equality in value fi>r rnitgh 
uaa|;e. At least this is the best that can be done by lliostr wmi 
I't^uct the metric system. All solutions of alkaloid salts shuuM 
ixi filtered through paper, because it ia almost impossible to 
— 'li partiolBB of dust in Hie salt and solvents. 

'" 'p. o. solution, ulii'u |>nili'(liil ii.v salicylic acid, gives • 

t very disl.in.tlv h.jlI H-ii.ii.m will, test pajier. It is 

jT ftffwited I.)- i.'M ^i.iiitii.u i.| .■lil.iiide of barium, but 

"*" leprecipitaii' "iUi ii>l-Miliiti.m of nitrate nf silver. 

ig iiilii' i'l- iiipi'iti^ sueU as is used in evs 
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MSctics, lielivers diopB of juet alfout Lalf a minim or .031 c.c. 
One Eucii drop in B| flnidoHticcs, or 100 c.c. of distilled water, 
gives in a ID c. c. tcBt-tube a dUtinct uloud wiUi a single drop 
of test-Bolution of iodide of niercurj snd patBHsiuin. The cloud , 
IB barely peiceptible oil very close obEervntion in a ilihition|of ' 
125 o. c, and tliiu appears to be tlie limit. 

A piece of bibulous paper U iniiUmttrea or a, nuarter of an 
inch Hquara vfill hold ubout the twcutietli of a drop or the for- 
tieth of a minim. This, when laid upon the tongue, and the 
tongue then applied against the roof of the muutb, ahould, in a 
minute or Ickb, give a strouft numbness to both surfaces. 

The salt is put up in vials of 6, 10, 13, 20, 30 and 60 grains ' 
each', and tlie 4 p. e. solution in viala of 1, 9, 4 and 9 Uuid- ' 
draciims. The vials of tlio salt, wlien properlyprotected.cango 
through the mails, but the solution cannot, as liquids are abso- 
lutely excluded from the mails by law. 

From tlie account of iiperators here, it would seem thai two 
drops of a Ti p. e. tsiilutloii every five minutes, for half an houi', 
is wastj;ful both of the aguut and of time, unless the ageut wmb 
defective in quality. Five drops of a 4 p. c. solution iu two iii- 
stlllutioiiE, leii minutes a^Mrt, seems to be a sufficient ijuantity, 
and t^fteen ti> twenty minutes a su Si dent time. Some operators 
givo tlic liistoi-y of a mticii more eiipions \mc of the solution, 
and this suggests the probability of great waste. Tlie greater 
or less lacliiymation hi difterent eases Las doubtless an import- 
ant bearing both iqioii the ipinntlty ntul the time, by the greater 

In applyiiifi ilii -■■lini-;i i- ■ith. ■ ir 

those of the <'}!'. > ' ' 

but under the \i • ■■ 

H8 dry BB pOKt>il'li III' !■■ I., il ^ll,-l^lll ;, 

upon the surl'acL', ami :l. is nui: lo le u\|i< 
amesthesia is easily attainable in liiisway, ii 
applications, und a profuse use of the agpitt docs no good, 
it immediately runs off the surface. 

But pii]i('r ij; iii>i. :i •■I'liH'iiitiil tishue for Buoh applieatiow. 
Fine iliiii . ..iii.ii .-I lihi J, i,.i.'.' ■. iiiufli bolter, and nothing eaii 
' ' ■ rehief materia!. This ie 



uusLd,' 

luantity 

lequenttiie 
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touelii'ci Jiisiin. -~ii].iri>, iiirl,iii:.h ^-I'miild bt applied to the 

upiier edge of tlii' Ii.-^mil', si. ,is it. run ili.ivii lUvHii;li it before 
draining off. and i)i'' miuiIIiM |H>.s>i1ilt' i|ii:ii]iiiy i-li.iuld be ap- 
plied at n time ifwEisti: by luiiniii;; oil liu avi>iili:d. .MulIi solu- 
tion is wasted by tbf use of camtra-huii pfufils many sizes too 
iai'ge. Indeed, it is hardly possible to get u lirnsh too smuU to 
convey this solution economieally, nuless lai:ge surfacps are to be 
coat«d. In the use of a brush for applying the solution it should 
never lie dipped into the vial of xohition, iKieaiise it carries bock 
sueretions and yxcivlions which rapidly K[ioil the reniiiiiiing a 
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lution, and it is thus wastud. The propei' way is to drop out 
tile quantity to 1)e used on the bottom of a, tumbler or wine 
glaas, and dip the hrnati in tliia until it is all used, never putting 
any baok into the vial. In this way any desired iinantity nmy 
be uHed and none be spoiled or wasted. 

Little ha» buen wtittei) upon the modf of action of eoeaine 
tidtt as local anmsthetics ; or rattier, the writer has swn no at- 
tempt to explain bow coca in substanoe should be a nervous 
stimulant, and yet its alkaloid be a moat powerful nervous oedA- 
tive. The two effects cannot possibly be imtagonietio, for tliat 
is irrational ; neither can the ett'ects be due to quantity. Some 
other rational explanation will doubtless \>e leached ; and the 
, wiiter offeri! the hypothesis that the local effect may be ipeas- 
urably a nieclianioal one, and thus bo iudypendeiit of the eft'ects 
when it is taken internally. Any agent that would contract the 
supply vessels i>r tin? It'iminiil bulbs of tlie seuBltive nerves, and 
jiress out the Mmiil tVom tlmni, would to the saiue extwiit lessen 
the sensibility of the part ; and if the capillaries were emptied 
entirely by such coiitiai^tion, sensation would lie abullslied its 
completely as the galvanic current Is abolished when the liqutd 
is drawn off from tlio plates. The applieatiou of cold abolishes 
sensation in this way, and is a local anaesthetic of the Maifl 
character ntt cocaine salts, and the benumbing is of tho aama 
kind in Its observablB degrees. Heat also has a similar ftctiOta 
when just short of that deforce which coagulates the albumen at 
the bulbs and the circulating lliiids. Carbolic utiid is Also a 
very effective local anEBttietie liy sfpniethinf; of the same kind of 
action, of eoiitinctin? the rajiiHnrv h-^=i>n. ;iii.| tbi" 'liniinish- 
ing the su|-]ily i.l' the excitiini " -■ .l^ i .. i Ur hin.i i,,n of 

sensation. ihlt !l 11 Hli-i' ;!;;.■ I,i , ' i i"i| to 

thedegieeiil iMiniiK-ti- aiiie-tl'. ■.,!.. .■.:..!. -.( ]-iift- 
ive of tinsne. ainl cilln'i' kill 1 1 ■ i . ■ - i ■ ■ .■ ■ 1 1 H' i ivr in- 
flammation. All PilllM' Iphmi lull;; 111' 1 In- I i- -III -1 liy lur.-siliy lUlt 

the coloring liqhi(i, — ii;iimly. dh' I L'l lili.inl; ;i mi tissues when 
thoroughly benunilnil li> loM <>i lu-.ii m- inrli'ilir HL-id, are 
found comparatively ^iLlinll[■^^. nhiiy liiei.-iil, .Vn injury to n 
very cold hand or loot i» mit piiiuful, mitlier dije.s it bleed 
much ; but, as it is warmed, the liletdinu; aixl paiti come ou to- 
gether. It has been noticed !>y sovenil observers that red 
mncouN membranes, when auiEsthi'tixod by salts of uocaiue, »r€t 
white, and when nH iiiln very su|«Tliei»lly,— tl.iit is. when Uie 

i«g. Till- .; I. i" ■ ■ ■!■■ " . ■■ '■ ■■■li. -ill by 
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should or does contract the ca|)illnr; TSEBels, and thus deprive 
tbe function of sensation of its exciting cause and necessairy 
oondition ; bat yet Euch explanation goes far enough t{> show 
how the same agent may lationallf be a nervous stimulant 
when given internally, and yet be a jiowerful nervous Bedative 
when locally applied. Indeed, tUc explanation given of the mode 
of Action IE supported by the observations of the early inveeti' 
gators of tbe pbysiological effects when internally administered, 
since they showed that one prominent effect was to contract Uie 
peripheral arteries. 

If the explanation be true, there is no difficulty in compre- 
hending why the local antesthesia is a condition of degrees, and 
can hai'dly be complete in tissucB supplied with vessels of con- 
siderable si/e, and that the anfestbesia of tissues below the sur- , 
face must depend for degree's upon the rat« and amount of ab- 
sorption of the agent, since it cannot bo conveyed from the 
HUiface to tbe deeper parts by vessels which ai'e closed or con- 
tracted by it so as to ab(4iah or reduce their carrying capaoity. 

The explanation also serves to show why it is without effect 
when applied to the skin, since the epidermis there prevents 
mechanical contact with the capillaries. But if the skin was 
well soaked with wat«r so as to softeu the epidermis and bring 
it iuto a condition similar to that of the epithelium, tlien the 
agent should at least have some effect. Or, in combination 
with, or solution in, some such liquid as oleic acid which can get 
through the epidermis, or be absorbed, it should be somewhat 
effective." 

DISAGRKBABI,E AND UNSUCCESSFUL EM- 
PLOYMENT OF COCAINE. 
Drs. Knapp, Peck, Stevens, River, McDonald and Spal- 
ding relate (Med. Record, January 13 and 19, 1885.) 
their disagrenble experience with cocaine 'and its nnsiic- 
ceasful employment. A young lad was operated upon for 
au internal squint with only four instillations of & two 
per cent, solution of Merck's Cocaine. Like the case, 
of Dr. Knapp those who were present at the operation 
noticed an increased pallor of the face, together with 
profuse Ijeady perspiration. It was attribnted at the 
time to apprehension, or perhaps to an effort to control 
pain when the internal rectus tendon was booked up. 
There was, however, not the slightest evidence of pain 
1 when tbe tendon was divided. Dr. Peck further calls 
I ftttenlion to the cri-or sometimes made of preparing the 
' solution by the addition of hydrochloric acid. It is 
^^thus sometimes irritating to tlie conjunctiva. J 
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1>T. Stere-K wTit€s ad follows " I injected one' after- 
»>(>€!. Hsi^etiii xhe conjunctiTa, and along the course of 
lie irLiemal r>e^as muscle, exactly four minims of a 
iLneit ajL-d c*e Lalf p*r cent, solution of muriate of co- 
caise for ih* «»{^ration of adTaneement of the iuteriuil 
nftr^u*. w!iich was i^rformed quickly but not without 
faii;-'* Is about ten minutes after the operation vie- 
iec: ««TTilsx»ns s«-t in attended with desperate strug- 
p€S 10 l-f>caiike- As s<NL>n as stimulants were administered 
lie vwist abirmin^ stage of the paroxysm ceased after a 
a -.i3:ra:ioa of twenty minutes. 

Pr. Ed ward C. Rirer, of Denver, Col., relates the case 
Ow a =*!; into wlK«se eyes, preparatory to operating for 
>:ra:^>inii>. be instilled twelve drops of a four per cent 
soicliv* v>f ibe cixakine in the course of fifteen minutes, 
>:x drops in each eye. After the completion of the 
cjxratioii the fiaiient complained of nausea and a feel- 
lug of faintness- The face was extremely pale, hands 
cold, and skin covered with a cold perspiration. The 
pulse was 4S t<» the minute. In a few minutes these 
symptoms passed off. The following day, in order to 
determine whether this &intness were due to the action 
of the drug, twelve minims were again dropped into the 
eyes in the same manner. No unpleasant effects were 
exj^erienced. The patient himself said that his distress 
was due to the knowledge which he had that he '* was 
being cut," although he ex|>erienced no j^ain. He had 
fainted on a former occasion while witnessing an oper- 
ation. 

Dr. R. McDonald,of Chelsea, Mass., states he applied 
to his eyes a two i>er cent, solution of the h3'drochlorate 
of cocaine five minutes before touching the conjunctiva 
with sulphate of copiXT in crystal. For fifteen or 
twenty minutes no pain was felt, but soon after a smart- 
ing and lacbryniation began and l>ecame excessive, and 
the conjunctiva was greatly inflamed, and secreted an 
abundant thick yellow fluid. It looks in this case as if 
an excess of hydrochloric acid was used in makincy the 
solution. 

Dr. James A. Spalding, of Portland, Me., writes in 
an old lady with chronic glaucoma. She had 
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lately suffered intense pain, fur whicb iridectomy was 
peiTormed, Liit the operation had to be completed under 
etber {strength of solution not stated). 

Dr. C. H. HngLes, of St. Louie, reports that he has 
not been able to relieve two eases of trifacial nenralgia- 
'with a two per cent, solntion. This solution wns too 
weak and it should have been employed hypodermtcally 
with a solution of from five to fifteen per cent. A 
strong solution has been used by Dr. Peek, over tbe 
integument of the lid and cheek of each aide four times, 
and a Oaillard stitch wns taken without pain for entro- 
pion (the under surface of the lid was the absorbing 
anrface). 

Jan. 38tb, ISS.'i. I have just been informed by Dr. 
George Strawbridge that he operated upon a patient 
with cataract, employing a 4<s solution of Merck's hy- 
drochlorate of cocaine, wliicii in from sis to ten hours 
was followed by panophtbalmitis. He stated that one 
of his colleagues, at Will's Eye Hospital, Dr. ,P. D. 
Keyser, had a like result in two cataract operations 
and which he ascribes to the same agency. In a con- 
versation with Dr. Keyser he seems to have an idea that 
the blood being driven out of the vessels with great 
force has a tendency to return in like manner and by 
the oontractible power of the cocaine, causing inflam- 
mation, or that it was possible that the blood in the 
vessels was retained by clotting, or like an embolism 
and not being taken up caused suppuration, etc. He 
also stated that two other gentlemen friends of his had 
bad results in cases of cataract and iridectomies. Still 
tbe doctor is charmed with the results obtained from it 
in foreign bodies in tbe cornea, pterygium, spasm of 
accommodation, photophobia of children, with numer- 
ous valuable applications in eye diseases. He also finds 
pain to follow after tbe operation of strabismus, etc., 
and to obviate the sudden accumulation of blood he ad- 
vises the use of cold. After many operations in which 
the new anresthetic is employed. Dr. Keyser has prom- 
ised to write out bis views more in detail for me. 
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COCA, AND ITS PREPARATIONS IN DISEASES 
OF THE THROAT AND EAR, ETC. 

Our own experience and esperimenta with Coca 
ttnd ita preparations are as follows : About twelve 
months ago, we received from our friend Dr. Fauvel,*' 
of Paris, a sbort pamphlet in nhich he advised the use 
of the preparations of coca for clearing the voice in 
cases of relaxation of the muscles of the larynx. Dr. 
Charles Fauvel had used it with much success iD bit 
clinic laryngoscopy, and prefers it to (ininine, espec- 
ially in the affections of the respimtoiy and vocal 
organs. He was asked one day what had given him tlie 
idea of employing coca in maladies of the larynx at a 
time when nolwdy in France had thought of its use. 
'■ It ie quite a little story," replied the doctor. "About 
twenty years ago, one of my old friends, then a cati of 
Bondy, the learned Alibc Pullez, philosopher, poet aad 
naturalist, always spoke to me of the marvellous effect 
of coca in weakness of the voice, and assured me Uiat 
every time he had to preach a long sermon lie took 
coca for two days liefore, and obtained thus a sonorous 
aud increased volume of voice." 

Dr. Fauvel experimented upon patients afflicted with 
weakness of the voice, and soon became convinced that 
his friend had made him discover a medicinal agent 
that could j ustly be called a tensor of the vocal cords, as 
the following case will show : 

" Union Sfedicale, December 9, 1875 — Case of muacalar laija- 
geal weakness, treated Huuccssfully with Fin Coea. Olwerra- 
tions gathered from the Laryngoscopical Cliuiu of ProL Cb- 
Fauvel, 

"MisB de B, a lyric artist, Bged 23, uonsalted Dr. Taniia^ 
April 16, 18611. Tall And of a good ccmBtitntion, havi^ U 
hereditAr; aflliutioD, the patient comTilained of a hoaise&es^ «S- 
istiug about four inouUis, wbii;h liau resisted all reme^ea m" 
ployed until then. 

" In speaking, the voice was only a little impaired ; in singing, 
tlie medium notee particularly wei-e produced without parity 
and without eifect. It was rumarkable that Uie higher and Uie 
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lower notaa were I'elatively good., Tlie larjngOBCope deraon- 
Btrated tlie mucous membraoe of the I.iryiix to be pale and dis- 
eoloi-ed ; tlie inferior vocal cords were as white as Ju Oieir nor- 
mal stiite. but were relaxed, and the most energetic efTorts of 
pliODation eould not bring tliem into complete iLpposltion. The 
patient was cunelderably luiEBniic and pale. 1'be meuses were ir- 
* regular and verf abundant ; digestion very bad, and aometimeH 
there was vomiting. The anmmic condition amply explained 
the relaxation of the Inferior vocal cords. In fact, there was 
want of action of the intrinsic muscles of the lai-jnx. The a: 
mia sufficiently explained the harassing fits of coughing, of i 
which the patient complained. 

" Auscultation of the ;;lieBt indicated that there wati no tuber- 
culosis. Tlie ansmlc state had already been tieated for two 
months with g^uinine and iron, but with absolutely no resalt ; 
ouly these two remedies had caused a very ohKtinate constipation. • 
Electricity applied near the course of tlie recurrent nerves im- 
proved the voice somewhat, but did not render it normal in 
(luality. Dr. Fauvel prescribed Coca in the form of Vin Mar- 
iani iu tlie dose of two wine-glassfuls dnily, without any other 
meilifint. On the seventh day a decided improvement in the 
timbre of the voice was noticed, and the patient was able at the 
end of a fortnight to resume her singing exarcises. Her general 
condition improved gradually ; digestion became regular, her 
appetite returned, vomiting disappeared, her strength came 
back, and Miss de B — noticed Ihat the wearinesB of which slie 
had complained (lIxappeHrcd. After three months of daily use 
of the wine, her health was completely restored, and her voice 
recovered-all of its purity." 

I liave employed the coca and found it useful, first in 
in my own esse; also in that of several of my patients. 
Tlie "first etTect of our experiments with the elixir and 
fluid extract of coca in full doees was a somewhat ir- 
regular muscular action or co-ordiuation, and if g:iven in 
large doses walking becomes irregular. Soon after the 
moderate di)se there comes a feeling of comfort, and as 
the effects pass off there is a slight irregularity of the 
rhythm of the benrt; this is followed after a certain time, 
if taken at night, by a pleasant sleep. If taken through 
the day and not immediately before meals by a person 
with uo desire for food, or if taken after meals, it passes 
off before the nest regular meal and the appetite is not 
affected. The wine was the first preparation ■ 
mended me, but after using that made in tbis city with 
sherry wine, I found it objectionable to certain of my J 
patients, causing headache and dyspeptic symptoms; so J 
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then reaorled to tlie elixir and fluid extract andT 
alknliiie infusion, which has been so far satisfactory, 
except in the case of the extract causing coiistipatiun. 
I h»vG since extended ite ubo to ear cfises with subjective 
aural sounds, as in the peculiar form of ear disease de- 
Bcril)ed by me at the last clinical meeting of the Phila- 
delphin County Medical Society from pressure afTeottOg 
the labyrinth, first upon them tympaui and handle of the 
I'inalleuB extending to the stapes and fenestra ovalia, and 
,^also from other causes such as shorteuing from eoBtnw- 
"tionof the tensor-tympani, or in irritation of tlie phnrjli- 
'geal mucous membrane propagated through the Eu- 
stachian tube to the tympanum or middle ear, or from 
spasm of the muscles or temporary hypcrKmU. It would 
not permanently remove these sounds, only relieve tbem 
in intensity, especially if from tympanic adbe^ioil or 
anchylosis of the joints of the ossicles of the ear. The 
second case we tested the coca upon, was a delicate 
married Indy, Mrs. H., aged S8, who suffered witli eon- 
gestion at the base of the left lung, with cough and 
hoarseness, and relaxation of the vocal cords, impaired 
digestion, and poor appetite. She had employed an in- 
.baler with various agents, also counter- irritation witb 
iodine, and for a month was treated with qumine and 
iron with no good results. She was prescribed coc&in 
the form of wine, a tablespoonful after meala; after a few 
weeks use great improvement was noticed in her voic* 
and general condition. Tlie feeling of great weariuess 
and exhaustion, with cough, disappeared ; she has now 
and then to resort to it for a short time, but always with 
most decided beneHt. 

The wiue nsed by this patient most of the time was 
made by Caswell, Massey & Co., in New York (Jity. 

Another casts similar to this was Miss M. K. who 
,$uit'ered from deafness, noises in the ear, loss of voice 
ind hyper-secretions in the larynx and pharynx, followed 
dryness. She had ijaresis of the soft palate, bo ttol 
Dr. Stern and myself attempted to use the Inryn- 
and soft palate would drop down and 
with the examination. Two ounces of the Said 
[fire ordered and obtained from the pt 
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of Jeli'ei-flon Medical College Hospital. Sbe took tbia J 
preparation in doses of sisty drops 3 times a day. One 1 
week after she reported, the noises were much less, throat 1 
less irritable, iind we were able to obtain a view of the 
vociil cords, which were found white but still somewhat 
relaxed ht the act of phonation. The only objection to 
its continued use in this form was the constipation. Tliia 
constipation, is stated by my patients, does not follow the 
nse of the Elixir Wine, or the lime water infusion. Still 
the peculiar tannin which it contains is one of its 1 
impoi'tiint agents, and should not be omitted, as it unites ] 
with the active principle, therefore it is best to use j 
the activepreparation, for the constipation can he read- 1 
ily obi'iated by adding a mild laxative. 

In my observations of a number of miuor surgical ' 
operations on the ear, etc., with the use of the new an- 
Eeathetic, hydrochlorate of cocaine, I have felt pleased 
with its action on muciios sui faces, but disappointed in 
its use on the skin of the meatus (except hypoder- 
raically) I employed a four per cent, solution on the 
mnciios membrane of the lip and it produced the same 
feeling as if burned with hot coffee, and when applied 
four times at short intervals and kept dry, it prevented 
the disagreeable sensation produced by the application 
of pure chromic acid to a suspicious growth. 

Deoemhei' 6. Employed the 4 % solution in the removal of a 
cystic tumor of the lower lip. C. G., Of^ed IG, a delicate girt j 
anil'ering from a cystic tumor of the lower lip which bad lief" 
cut out twelve montha ago, but in spite of numerous applic 
tiona always returniug. We eveited and painted the lip with I 
the HOlulJvn four times, then cut the tumor down to the b&w I 
and removed the piogeuic membrane by means of a toothed 1 
forceps, and packed tbe opening with absorbent cotton and * 
pure carbolic acid, ^Tith comparatively no pain. I 

Case M. P. S., a lady of thirty-five years, extremely sensitive | 
to pain and of a highly nervous orgBnlzatioD, while working her I 
sewing macliiue ran the needle through tlie sensitive part of 1 
one finger under the nail, aud it broke off there and remained 9 
leaving a long ragged wound, The full point of the needle could I 
he felt in the tissue. Applied a 4% solution of cocaine thre« 1 
times on and nromid tbe cut surface. It ittopped the flow of 1 
blood and with a fine tenotomy knife, I cut down upon the end f 
of needle so as to free It, and with a delicate pair of forceps re- | 
moved the pteoe without pain. 



For Use in the Eye. — Sensibility in the coiiiea and 
conjunctiva varies in degree in different iiidividuala, 
inaTiiTcBted even with a two per cent, aoliitinn (one-lmlf 
grain to twenty-five minima) ; but better results are ob- 
tained by a four per cent, (one grain to twenty-five min- 
ima of water); this acts as eavly as three minutes, but 
uflually five, after first instillation, and lasts for an lionr. 
Tlie pnpil begins to dilate in from ten to twenty min- 
ntes, remains dilated about thirty to forty minutes, and 
then slowly contracts. In one patient it i-emained 
dilated for three days from fifteen drops applied at 
intervals of five minutes. Range of accommodation 
is shortened, but there is no true paresis. For de- 
termining refraction, use 4 per cent, solution. In cata- 
ract, it requires twenty-five raiuntes for complete nniea- 
thesia, and when complete, the eye appears somewhat 
inelastic, requiriog more force to expel the lens. In 
removal of globe it requires a strong solution to pro- 
dnoe anieathesia, by constant dropping on the part or 
by hypodermic injection to entirely relieve pain. 

For Use in. the Ear.^-lf there is a perforation in the 
membrana tympani or elevation of the cuticular layer, 
a four per cent, solution If applied hot will relieve 
pain; if there is no pei-foration , even a strong solution 
will not always relieve pain, unless applied hypodermi- 
oally. 

In Rhinology and Laryngology. — For operations, nae 
either a hydrochlorate of cocaine in powder with horreic 
acid one to four, or a strong glycerine aolutiou, five to 
eight grains, applied to the entire mucous membrane 
after drying the parts. If for simple examination, it is 
only necessary to pencil the anterior and posterior sur- 
face of the soft palate, the posterior wall of the pharj'nx 
and baae of the tongue with the infusion of coca, the 
process being repeated after the lapse of one to two 
minutes. The dui-ation of the local anesthesia depends 
npon the number of applications. 

•New Yoik Metlical Jounial, Deo. 0, 1884, p. 043. 
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For the Urethra. — To pass a catheter into an irritable 
Vretlira, retain a four per cent, aolution for ten miniftea. 
It) stone in the bladder, inject with a syringe fifteen 
drops of four per cent. Bolutioii for ten minutes, tlie 
patient retaining it by pressure. Dr. Neff i-ecommends 
the cocaine ointment of ten per cent., incorporated in 
vaseline or tbe oleate of alkaloid applied to the catheter, 
several times, and introduce and remain some time. 

Ill Titviom not covered with skin, aa open sore, poly- 
pus, ulcer or papillomata, paint the parts with a four to 
eight per cent, solution. If tumor of the skin, inject 
from five to ten minims of a four per cent, solution into 
the tumor superficially, or a stronger near the nerve. 

For Tcetli in which the dentine ia extremely aeu- 
sitive and exposed, use a five per cent, solution of Hy- 
drochloratc, or 5 per cent, oleate of the alkaloid, or the 
powder dissolved in oil of cloves on cotton, first drying 
and filling the cavity , and repeating every five minutes ; or 
liypodermically injected as close as possible to the trunk 
of the nerve, of from five to six minims of a 4?& solu- 
tion or apply along the gums. 

For Ifypodermio Injpctinn or /itlernal Use, the dose 
should not be moie than one-third to one-half a grain ; 
one grain has been found to produce marked constitu- 
tional symptoms. 

Jn Gynecology, the lesultB have not been satisfac- 
tory, owing, I think, to the use oT a mild solution ; and 
better results are anticipated from its use hypodermic- 
ally in the vicinity of a healthy nerve, or in the immediate 
neighborhuod of the trunk i>f the nerve supplying the 
parts to be operated upon. 




PART SECOND. 

ETHERIZATION BY THE RECTUM. 



Like all cHscoveries in science and in the medical arts, 
there lias to be a beginning and a gradunt advance in 
observation and experiment. It is stated, that* Uie 
first suggestion of the possibility of aniestliesia by tbe 
rectum in tlic human being was by M. Iloiix.f of Paris, 
in 1841, but it was a mere idea that auch a condition 
as insensibility could be prodnccd by the administeritig 
of ether per rectum. 

This was followed by experiments of Dr. VJnoeDtiy 
NedoJ who injected ether into the lower bowel of rab- 
bits, and produced antbstbesia, followed by inflamina- 
tion and in some instances the death of the animal. 

The nest year (1848) M. Mara Depiiy, of Paris, pro- 
duced the same injurious results even when tlie ether 
was diluted with water. 

In 1847, Prof. Pirogoff, of Uussia,]| to whom iba 
credit is due of first inducing insensibility in the hiitnaii 
lieing by means of the vapor of ether per i-ectuui, 
began bm experiments by injecting tlie vapor of ether, 
and ether itself largely diluted with water, for the 
relief ol neuralgia, spasm of tlie muscles of deglutition. 
lead eolic, inflammatory pains of the joints, and cancer 
of the intestinal canal, and reported favorably of its 
anodyne and antispasmodic eftects. He subeeqnently 
recommended an apparatus for the use of the va|Kir, 
which was employed by other snrgeons in Europe, 

•Virginia Med. MonthI?, Richmond, Oct. 1884, p, 361. 
f Compt. Ilendu. de 1' Acadcmie des Sciences. Feb. 1, 1B4T. 
t Gazette Medicale de Paris, 1847. 

t physioIogiqueB sur I' etUerilalion. 
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(iliiefly liy M. Siroonin, of Nancy, France.* M. P 
eet ill a late iiiimber of the " Lyons Mefiiciil,"t states 
that tbere is no clinical record of rectal aniestliesia from 
tlie time of Simonin's employment up to the year 
1884. In Sweden, however, according to Dr. Axel 
Iversen, of Copeuhagen, the vapor of ether was used by 
the rectum to produce insensibility. This statement 
was made to Dr. Daniel Molliere, who began experi- 
menting in March, 1884. His first case was that of a 
young woman, aged twenty, upon whom he was to 
operate for the removal of a tumor of the parotid gland. 
The ether itself was injected into the rectum by means 
of a patent atomizer. The nnwsthetic was absorbed 
slowly, it being ten minutes before the patient showed 
signs of incoheveney ; a few drops of the ether was placed 
upon a napkin and held to the patient's nose, when she 
at once fell into a deep sleep, and the operation was , 
performed without diSiculty; vomiting followed. In ' 
the nest case the ethereal vapor was introduced into ' 
the body by way of rectum, the free end of an india I 
rubber tube attached to a jar placed in a vessel contain- j 
ing water heated to a temperature of about 100° Fah. ; 
the ether rapidly boiling, delivered the vapor into the 
lower bowel, and in five minutes the patient was almost 
ready for the operation. This being for the removal of 
ft tumor from the antrum of Highmore, was the first 
face operation recorded under the new method; and its 
value may be seen at once, no anfesthetic napkin or cone 
being in the way of the operator. The recovery from 
insensibility was without the usual nausea. Four other 
successful eases ate reported by Dr. Molliere. Stimu- 
lated by the experience of Di'. Moliere in the induce- 
ment of anftisthesia by the absorption of ether vapor 
by the rectum, Dr. Von Starke also repoi-ts a successful 
case. (Wiener Med. Wochensehrift, Nov. 29, 1884.) 
Dr. Wm.T. Bull, of New York,! reports seventeen cast 



tLyoua Medical, March SO, 1884. 

(Medical Record, May 3, 1884. New York. 
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wlierc ctlierization liy the rectal rncthod was employed 
in his service as surgeon to the New York and St. Luke't 
hospitals. The patients were prepared for the admin- 
iBtration liy withholding food for several Uoiire. ami 
in one or two Instances enemata were given to cImdbc 
out the lower bowels ; vomiting occurred in most cases, 
and loose stools were common, twice accompanied witli 
blood. One patient, a boy of sisteen, was serionely 
.iffected; after twenty-five minutes etherization was pro- 
duced tlic breatliing became atertorons, the face cyanotic, 
the pulse feeble, and the body cold. It was only after 
active medical treatment and hot-air bath that con- 
ciousness gradually returned. Dr. Bull found that thf 
distension of the bowel by gas was not complained of by 
the patient, nov as a rule did it cause the bI raining whiih 
would be expectiid. The quantity of liciuid ether need 
was carefnlly noted, being from two to six ounces, tUe 
average being about three ounces; but owing to tlie 
vapor frequently escaping from the bowel by the side 
of the tube, it was dilBctilt to determine the exact quan- 
tity absorlaed by the system. The serious irritation of 
tlie bowel is a great objection to this form of etheria- 
tion, and Dr. Bull iwlieves that in eliildrcn, or wealt 
adults, this might prove dangerous. He does not agree 
with M. MoUiere's statement that this method suppresses 
tlie period of excitation ; and his esperiencc ehnws Uim 
that it requires a much longer time to pro<tuoe complete 
insensLbily than is common with the usual '■ towel-cone" 
style of administration of ether, and the latter method 
had to be supplemented to the rectal mode before per 
feet antesthesia could be produced. 

Dr. Geo, P. Shrady,* of New York city, reports fiw 
cases in the Presbyterian and St. Francis hospitals to 
have been extremely satisfactory. 

Dr. James B. Hunterif of New York, believes that it 
promises to eUect a radical improvement in the mrtliod 
of administering ether. In his six cases successfutly 
treated lie found little or no period of vxoitement, and 
diarrhuea or vomiting in but one case. 

• Saw York Medical Reeord, May 3. 1684. ' " " 

vide supra. 
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A letter from Dr. Robert F. Wier,* of New York, 
lates to the pnrticulars of two cases which are by no 
means as satisfactory as those before stated. One case,, 
a boy fonrteen years of age, could not be made insensiblaL 
after fifteen minutes' use of the ether per rectum, andl 
the ordinary inhaling cone was finally resorted to. The-' 
OtUer case was a robust child eight months old, on whoin 
the operation for the cure of hare-lip was performed. 
The patient 'came readily nnder the influence of the 
ether vapor in three minutes, with less than two ounces 
of the anKstbetic being employed. No struggling oc- 
curred, and tlie operation was concluded with but slight 
hemorrhage. The child seemed a little depressed after 
the operation, but under the use of stimulants and dry 
heat, reaction was established. During the night it had 
sevemi large and bloody discharges, and died the fol- 
lowing morning. Dr. Wier calls the attention of the 
profession to the danger of inflammation of the lowerj 
bowel, which he thinks is likely to occur at any time. 

Ur. Abner Post, of Boston,t was at fii-st very favor 
biy impresRCtl with the results of three cases of ethei 
zation by this method; but further experience has led 
liim to modify somewhat his favorable opinion. He found 
that insensibility hud been occasionally so profound as 
to cause anxiety, and bloody passages occurred more 
frequently than was desirable. 

Dr. E. H. Gray,I of Houston, Tesas, details the pro- 
ceeding in one case where the rectal method was em- 
ployed by him with marked good effect. 

In August, 1884, Dr. J. W. Carhnrt,|| of LamtMiaas, 
Tesas, used this method on a boy of nine years old for 
the purpose of using an exploring needle in the deep 
muscles of the thigh. The patient was profoundly an- 
aiSthetized in one minute, being slightly excited and 
sulfering but slight pain in the abdomen. One-half ounce 
of ether was used, and no vomiting or diarrhoaa occurred. 

•New York Medical Rucord, May 3, 1884. 
t Bijstoii Med. and Surg. Journal, May 8, 1884. 
I Texas Courier Kecord uf Medicine, June, 18S4. 
J Texas Courier Record of Medio 
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Dr. D. K. SUute, of Washington, D. C, in tlie Medical 
Seaord of June 1, 1884, rcciU^s his experience in two 
casca of rectnl etbei'ization. The first was a Buoceesful 
case with do special ijoints of intereat, free fi'om danger- 
ous Bj'mptoma and iiuplensant sequelse. The aecoud 
case had a considerable period of excitement diiiiny re- 
covery from the effects of the etlier, singing, tnlking 
loudly, etc. The patient, a very ohi negro, was in a 
condition which naturally matle the operator hesitate 
about aniesthetizing bini, being possessed of a weak, 
rapid, and irregular fatty lieftrt. After beginning tlie 
admiuisti-ation of ether by this method, the usual eymp- 
toma foUowed^-excitenient, full How of saliva, slight 
distention of the abdomen, small amount of vomiting, 
and slight acceleration of respiration. The important 
point was this, as stxited before — tbc heart action was 
very bad ; but as the influence of the ether per rectum 
became manifest, the pulse approached a normal basis, 
became quite regular, slow, full, and strong, and main- 
tained thia condition throughout. 

In a case of rectal etherization, which occurred in tbe 
hospital service of Dr. Wra. I'ierson,* of Orange, N. J., 
the patient answered qiicsliona in a very rational man- 
ner during the operation, but felt no pain from tbe 
amputation of tbe finger which had been performed. 
It was followed by severe and distressing symptoms. 
Several hours after tbe operation he began coinpiaiulng 
of violent colicky pains in tbe abdomen, and immediately 
commenced vomiting, throwing up food, which he had 
jnst previously taken, accompanied by blood, and a 
large bloody atool was parsed. The pain increased to 
a great extent ; bloody evacuations from the mouth and 
rectum liecame more frequent, and Qruilly all that passed 
from both sources consisted of pure blood, and the 
patient was naturally greatly prostrated. These serious 
symptoms continued for about thirty-six hours after the 
administration of the etber, forcibly suggesting a fatal 
result; forty-eight hours after the operation, the aysteat 
began to rally. Not until the fourtli day after the 
etherization did the recovery seem probable. Every- 
•Medical News, July 10, 1884. 
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lliing that medical flttention itnd careful nun 
do to procure recovery or even an amelioration of the 
dangerous aymptoms, wae faithfully tried; had not the 
patient lieen eitiialed where all means could b« employed 
to save his life, tlie case would probably have been re- 
corded as one of deatli from rectal etherization The 
patient was a man of excellent physique, and there was 
no reason to euppose that aiiytiiing but the ether vapor 
]>er rectum brought about the dangerous condition (le--! 
scribed. 

Dr. John S. Miller, of Philadelphia,* read before 
Philadelphia County Medical Society, June 11, I8f 
report of four cases of etherization by the rectum, Lh^d 
last one being an experimental one upon a friend. 
following 18 the full report of the cases, with remarks bjS 
Dr. Miller :t 

''In two i)f these cases the muuous metnliraue of the bowel v 
prepared for lis respiratory function, a.<4 it ought to have ,b 
in all, by a rDHtrictioii of diet and the Uie of purgative*. . 
preliminary liypodennics were used. The method of adminia--" 
terJBg the ether was simple. A detinite quantity placed, hi 
a bottle fig (only partially lilling It), was vaporized by a water- 
bath at 12(P, and the vapor conducted to the rectum by a rub- 
ber tube, terminating In a recurrent catheter, the free or recur- 
rent end being closed by pi'CKsure of tlie tLumb dnrhig the 
intlatioii of the bowel ; the expiratory act was performed by 
removing this preasure, and removing the water-bath. 

The lirst ease was one for minor operation, demanding only 
primary annstheslo. This patient had not been prepared, and 
sufficient precaution was not taken against the introduction of 
ether vapoi' in too great a quantity, and of liquid etlier, by an 
overboiling in the apparatus. Almoel immediately he com- 
plained of hitruiug and tenesmus, the abdomen became proraptly 
and greatly distended. »nd tliere were colicky pains. In about 
one minute he noted tlie taste of ether. A poi-tion of tiie vapor 
wae allowed to escape, andno more was given. The pain ceased. 
Intoxication soon hegan, and in six minutes be was suffldently 
anresthettzed for operation. The pulso was full, and respiration 
was easy. Two minutes lat«r he returned to ccnsciousness, but 
seemed dazed. The struggling bad been trilling. There was 

* Philadelphia Medical News, July 1 
Maryland. 

t See Dr. Miller's rcr 
Philad. Co. Med, Soc., 



, but made In I 

Proceedings, ^^^H 



APPENDIX TO "TCENBULL's MANUAL,' 



a vninllin^. and tio diarrlicea followed. One ounce of etbec 

Till' wvoni) pkticiit was au adult male, from whom I removed 
f KR exostOKis of the vomer — an operLition requiring full auKithe- 
111 this rose » suSeieiit laxative liad been given tlie pre- 
tIoub ii<f;lit> 1'vfo liours before tbe operation lie bad been 
Hlli-WLil ui vi'diniU'y bre^fast. This patient, too, experienced 
K prumpt bumbig and iliBComfort )ii the rectum, but at no tiiUB 
givat. and eooQ ceasiug, Etiier vns tasted in nliout ttvo minutet. 
niid ih>((h1 on the br«iith. The abdomen fteeined dit!t«iide<l, anil 
Mime ornnip-llke |iftinR were experieneed. A oonsideraUe 
Amount of vapor WM then allowed to escape— with insUmt re- 
lief. Aftrr waiting two miniiteE witlioiit tlie develnpmeat of 
(VirtlKii' |tli«liunieiia, ■ somewhat, less amomtt of vapor vtaa intnv 
duoeit, auO (tbe eatlieter being withdrawn) was left for gtaAvti 
. tbwuiition. The sta^ of excitement was short, marked b; a 
|'fk«MU)ldeltriuni,iUid without motor activity. Full nnoaBtheria 
Viw obtained iu eleven minutes from the first introductJon ft 
L tbe cttwr vapuT, and was perfectly maintained during the eigtil 
\ K^iratos of oiieralioo. Escape of the tvsidual vapor was aoctued 
# hy a gonti* kueading of the abdomen, and separatiun of tin 
b «Kle«. llw posleriM- uares not having been plumed, comldef- 
|l.%Ue blood rvgVTgitaleii f^om the stomadi after operattou, Ttal 
V MMulUng nuiiH)!, with any certainty, he Attrilmled to th« ether. 
pNoftlatrttuva A>lli>wed, Au ounce ami » half of tbe aiuasthetk 
[ «ltB u«nI. 

TIm> tl)inl [itlivitl, atsn au adult, robnst mnle. was mbjeoted 
[ |i» aetipMWtrw ot lb« intent*] «a|ihenous vein, with dsstriiotiae 
libjr w>»al>u of VimiM paste e( wrenil ueighlMiring vesHeU— an 
ft«(i*«M)wa akM Nqniriug flail aursthesia. He had nxwlTed a 
f llixattv* llM dir Wfon^ andaaenenaua tbemanditgof opera- 
..... I aawWfatc bnaliEsM. Tbe a 

butsoonee ___ __. 

- - - - mplamecl ut ep^Mtric 

inlK, & MMial Wffm af v»fM was perasittBd. snd he had 
immM |«IM. A. f»w M aaatu T later the bow^ wh again ia- 
NkML aM* tk<F Iwih* wtttAawtt. Eaaagk vapor iMaained aftct 
vttMMwtawthrVtWtufmAMveoMrkteanntheaikit ~ ' 
vf M«<«i iMAMiftr^ bmA Mt Awtfem jbCmAi 
VMlMWtelt TWMkadkcoaatewtaaBtae* 



TW (iMutii VAM wa« thM 4f a 




k«i IkiMa Ml-whiwMSL Tki* tteelteWwvj t«d ant b«n pn- 
MM«i MMku«c|k au unlMaiy aw v i— a kail takn ftmet *«« 
Imim VM^iMMrtj. ^% iwtn iifca eii ic ***• **PK Am* wm i^kl 
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o whctlier tlie vapor really 

aed tbis a fiubjeet for leifiti- 

t per i-ectiim, opentKl tlie 



Pulse and I't'spiratioi 
KtalGie now put au end to thi> 
tei'minated tliu experiment. 

The oiily i-eason for iiuoCiiig tliia case is tlie evldeuce it < 
rnrniaheB for the necessity of preparing Hie bowel — a necessity 
which excludes this method of etheiiKation fi'oni o 
in aiiciilent and emergency cases. 

This case completes ilie four. 

Some question having arisen as 
does pasB the ileo-cKcal valve, 1 de 
mate vivisection, and, etherising a , . , ,. 

abdominal cavity, and noKd tliat the small intestine v 
greatly distended as the large. 

In this method of etherization, the most obvious advantages 
are as follows ; 

1. Dyspnffia is avoided, and the patient is saved from tlie anx- 
iety due to a sense of impending' Euflucation. 

9. There is avoided the danger of simultaneous irritation of 
the superior laryngeal and pneumogaatric nerves at the periph- 
ery — tliese irritations neutralizing each otlier in tLe reKpirat^i'y 
centre, and suspending ruspiratlon entirely. 

3. The danger of asphyxia is lessened — the patient not being 
drowned in his own mucus, and the integrity of the pulmonary 
mnctiUH memhrane as an oi'gan of gaa exchange, is preserved. Of 
course, some vapor finds itself in tbe lungs, and acts tlieru as a | 
local irritant — alimination being by that channel. But the quan- 
tity is not great, and does not constitute a source of danger. In 
the cases repoi'ted, the increase In^ecretion was too trifling for 
diacovery. 

4. The stage of excitation is tbcrcfoi'e not prolonged by the 
BtrugiileB fur breath. In general, it may be said that the deli- 
rium of any alcoholic^ intoxication is a pleasant and good-natured 
one, unless the patient ia oiossed— as be certainly feels himself 
to be when a wet towel is pressed over his face. 

5. Nourishment may be taken before operation to sustain the 
powers of life, and lessen the dangers from shock. 

6. Retni'n to consciousness is prompt — this stage not being 
prolonged by carbonic acid poisoning. 

7. The aniBsthetic seems as readily suspended as by the ordin- 
ary method — the bowel being promptly emjitied by gentle mas- 

8. Economy in ether is an advantage liardly to be mentioned 
with more important consideratiuns. 

The move obvious disadvantages are ; 

1. The exposure of person rettiurod— the abdomen beins neces- 
sarily under observation, even if the catheter be inserted under 

2. More judgment and experience are retiuired in the adminis- 
tration, than by the ordinary metliiid— Kiverboiling in tlie appa- 
ratus, and too much difitention, being both painful and highly 
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TKe nraing 10 ccMse is suildt-n. ami must beiia- 

3. Jiut as tbo oUict mode is iucouvenient in oral sttTgerj, m 
IB [wrineaJ opcnik«u in Ibe apf>aratns needed for this luMbod, 
In the wsy. 

4. In KbdoouBal gar^itTj, or if there l>« marked intcatlnil 
kawn, Uii* nwde b i^mink-uulicatM]. 

&. Tbe mapi^kabilttj in cu«s of actident and emeTgenejr, 
wbcn tina cawaot be flowed to pratwre tlie l>owvl, liu a1i«td; 

bC«n OMMliMMd. 

C. Diank«B» baa been noted in Beven oat of the thirty -jawn 
< mc on raoofd, tbooi^ ia Doae of miiie. 

I b«lieTs this sequel is due Ui pr««xiiStiitg intestinal Icmoii, to 
tlM I*«k «f p««|wntian, to a Uw great distention of the bowri, 
or to th« AccidMrial introdncrtion of ether in liquid fonit. Pv. 
a diilered from that of other expMi- 
. that instead of alloviug the VB|>ar » 
i«n«iK wAcfioitri J, I seontcd a eoBstiuit change by using a te- 
Muitnt vathctar. and intntdaeing a certain quaiiity, or peti^ 
tine it to escape, as iudirated. 

Aheor points of adTanta^ nad diea<lvaDt3g« maj occnr in 
teter expetienee, aad to et^r olnerrera. and twic dangets nif 
bo d ii WTwed. Bat I am coniinced that this method is wmHj 
of fiarthw trial, and will finti its place in sargerj-, fulfilling iu 
«m», thoo^ not all, indicMkws. Like all else in thenpentic*, 
it BB«st pasiUuaugh the stage* of bungling use, eondennatkB, 
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APPENDIX Til "TUaNBllLL'S MANUAr.," 6T 

lUBde by LUiarles Lentz A; Sons, No. 37 Situtli Teutb Street, for j 
tliiB purpose. It oonaists simply of a wat«i'-biith, n graduated bot- 
tle provided witii a funnel and valve for pouring in tlieetber, and j 
a iin])ply-pipe for conducting yapor to the reotuiti. This tube | 
terminated in a stratclit recuircnt catlietHr, tlie exhaust cliannol | 
of wliioh IE contrulleil by a valve. Tho catlmter ia furthermor 
provided with a movable collar for preEsure agaiust the ana 
— it having been fonnd that the vapor tends to escape by the I 

The following are Dr. Miller's conclusions whioh he kindly 1 
ient tio me January 7, 1885 : | 

I am unable to add further data to the subject of rectal ether- I 
ization. To attempt to strihe a Italance ot the name I deem as I 
jet premature. Tlie mechanical dangers of over- distention, ilie 
ditBotilty of eraptyinff tho bowel of vapor, when a snspeuHion of 
the inffisthetio ik desired, and the greater caution needed in the 
administration — all these points I have already mentioned in 
my paper. Tijeve are only a few points to which I would fur- 
ther allude, viz.: 

First, as to rate of elimination : Thia taking place by tha | 
lungs, no matter how introduced, would be more rapid than 
vhen the agent is inhaled, inasmuch as by the new method, the 
pulmonary mucous membiaue is preserved intact, and therefore ] 
more capable of osmotic function than if buthud in mm 
by the ordinary way. 

A more serious objection baa not yet been referred to — one 
based upon theoretical considerations. The experiments of Paul i 
Bert — now ali'eady classics, have demonstrated 

1. That the degree of antasthesia depends — not upon the abso- 
lute amount of the agent uaed, but upon the percentage ir "■- 
blood, and therefore on the tension of the vapor in the a, 
phtre inhaled. 

2. That the percentages nee<led to suspend resiwctivaly the 
ftinctions of animal and organic life bear a definite ratio to each 
other; a ratio constant for each of the known anesthetic agent^ ] 
and for specieu of animals and for each human individual, All i 
between the two percentages mentioned, is termed the ntnnage- i 

3. That most, if not all, the undesirahle effects of an an 
thetic, are due to leaving this zone. 

4. That the greatest safety is therefore in mixing the ci 
beforehand, as haa long been done by 3Ir. Spencer Wells. 

If now, ether \>a given by the rectum, it will be readily e 
that the gauging can only be by absolute quantity, and not by ' 
the percentage actually in the hlood. We could never know ' 
Ilow near this zone is to being exhausted. To my mind this is 
the most serious objection that can be offered. 

Dr. Frank Foster,* in the New York Medical Journal, i 

•New York Medical Journal, May 24. 1884. 



tioiis a fatal case, that of a wiinmn in ordinary heoltli, to whom 
ether was (jiveu for a miuor operation and in wliom Hie auwpsj 
allowed a condition of aoiite ulceration not only of the vrliolc 
large intestine, but alBO of the lower portion of the small iiiti^B- 

To these cases Dr. W:n. H. Coggeshnll reporta twn. 
or rathw I slionld say only one, as the first whom hv 
attempted to anaesthetize by this method, for sonif 
reason, did not come iindei the iuflnenoe of the ether. 
He was called upon to amputate the crushed linger 
of a colored hoy about fourteen years old, and en- 
deavored to improvise an appiiratiis by means of a two 
feet rubber tube with rectal metal tip attached, a plain 
six onnoe bottle hnlf-lilled with ether with a short me- 
tallic tube running through the cork, and a tin-pnil o( 
hot water. He fastened the plain end of the rublwr 
hose firmly to the metal tube in the cork, cemented the 
cork into the neck of the bottle of ether, and plnceti the 
latter into the pail of water at a temperature of about 
140° Fah. After properly inserting the rectal tulie be 
awaited developments, which did not exactly proceed 
as he bud confidently expected. After about flfleen 
minutes of waiting, the nearest the boy came to even ■ 
condition of excitement, was to laugh, and say be felt 
'■ fnnny." Ho could hardly continue him on his feelint; 
of enjoyment much longer, as the ether was about evap- 
orated. Chloroform by inhalation was employed flnally, 
which naturally produced a condition of inseusibility iu 
even quicker time than is usual. Within a very few 
minutes after beginning the rectal process, the ether waB 
smelt on bis breath; but as the doctor could Hmclt it 
anywhere iu the room and taste it in his own mouth, be 
(lid not look upon that as in any way a diagnostic sign. 
No doubt most of the vapnr escaped liy the side of (he 
rectal tube and also through the cork. 

There was a slight swelling of the abdomen. The 
only mention of an instance similar to this, wbicli be 
was able to lind is wliere Dr. Frank Foster* notes a east 
h) 'Which the rectal administration failed utterly, bI- 
trial was prolonged for twenty minutes, at 
Mitorial New York Medical Jourual, May 24, 1884. 
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uie eod of which time tbe patient was as wide awake 
&■ at the Btart, and the attempt had to be abandoned. 

Hia second case was that of a negro woman, upon . 
whom he had several times opened recurring deep ab- 
scesses due to an inherited btood taint. Up to this last 
occasion he had always given her chloroform when he 
used the knife, as she was one of the nervous and hys- 
terical kind that bears pain badly, and upon his explain- 
ing tbe method of rectal anntsthesia she consented to 
the experiment. lie used very much the same appara- 
tus as before, it being of his own manufacture. Having 
had time to get the bowel thoroughly cleansed out, he 
found very little difficulty in producing a condition of 
insensibility, sulBoieut for hia purpose. Although it 
was necessary in this case to secure a very short aneea- 
thesia, so far as the operation was concerned, he 
purposely prolonged the administration of the ether 
fur at least fll^ecn minutes, and the same condition 
might have been secured for at least half an hour. 
There was but little vomiting whioh occurred just be- J 
fore insensibility was induced. There 
ing of the abdomen and .1 small loose passage from thef 
bowels was noted about an hour after sensibility rfcfl 
turned, but there was no pain complained of, and 1 
the slightest sign of the bloody dysenteric evacuatioQ,il 
In short, it was a most successful case of etherization)! 
by the rectum.* 

[ Lave now presented a short account of the fifty-thre»B 
instances of anKsthesia by the rectal method which £j 
have been able to llndf up to January 1st of this 
forty-six being in the practice of our Am 
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liavc lieeii pri^sented 

dee Ilopilamc as well » 

In a iato number of /, 

count of his attempts tn .1 ■ ■ !ii lln- hm^ of cliloro>fl 

form vapor p«r rectum. I'l --i.iti-, 11. n .ilili,pni;li considerablfl^ 

abdomiuiil tympanism wa^ dcvcUjiiiil no si>;iJH of auncstbeEJii'l 

presented tbu nisei ves. 

fVirginiaMedieal Monthly, October, 1884. p. 370. 
H. Ooggeshall, Richmond, Ya. and other Bourties, 
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gt'Oiis, tliore probably having lieen a few othtr ( 

wliicb liave not lieen pubiisbed, or wbioh being poblisbect 

escaped notice. Of this luiinbtT of trials of the new 

method, denth bas reBultcd id two cases. Is not four 

I per cent, offatnl results ouuugh, if not to cotidetnu, M 

J'lenst certainly to make ns doubt the great value of this 

( so-called novelty ? 

In a renent discussion on the sulyeut of the adminis- 
tration of "EtLer by the Rectum"(New York Surgrcul 
Society, Medical News, Janiiiiry 10, 1886, p. 60), most 
of the surgeons. Sands, Bull, Peters and Weir, ex- 
pressed their opinion that it was not a safe method, and 
1 only to be employed " when it will lio surrounded by 
I safe guards.in the administration, which would deprive 
[ it somewhat of its dangerous elements; and yet then 
ia a elsss of t-iu-gienl eases, in which properly employed, 
I rectal nninsthesia has a great advantage over inhnlationi" 



\ THE CHIEF DANGER FROM THE ADMINIS- 
TRATION OF ETHER FEK RECTUM. 

The chief danger from the administration of ether 
per rectum hiis been foiiud. ns hns been shown in the 
report of the cases given — first, the over distention of 
tlie bowels with the ether vapor, or the tenesmns witb 
bloody discharges from the rectum caused by Quid ether 
being forced through the tube and deixtsitwl iu coutact 
with the mucous membrane, producing freezing of the 
parts and secondary inflammation and ulceration. Es- 
periments have demonstrated that the cool rublx>r tubing 
which has been employed, had a tendency unless kept 
warm by wrapping with cotton or felt, to produce a rapid 
condensation of the viqior driven over into ether which, 
boils by the simple heal of the liand, or 93° or W," F. The 
tempcrattirc of the water-bath should not exceod 1 03^ or 
105'^ F. If the temperature is allowed to rise to 120° « 
130° F. the boiling becomes so active as to drive ovw 
fluid ether. 

Pr. Ogdcn C. Ludlow, of St Luke's Hospital coi*- 
trived the following sim|ile and ingenious apparatus bv 
means of which Cr, A. Fetcrs was able to produce realit 
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etberizfttion and operate witli success in excision of s 
perior maxilla. It is descriliert as follows, viz,:* twoi 
glass ■viala of a capacity of from six to eight ounces, h 
One vial, in teDded as reservoir for containing the sup- t 
piy of etiier in sufficient quantity to last throughout the' \ 
entire operation, sliould be marked with graduate lines, 
so that the amount used may be accurately nieasured. 
This is connected with the second vial, intended to be ^ 
used as the vaporizer, by a rubber tube, lyith a forcing i 
bulb, as in Davidson's syringe. Vial No. 3 is placed i 
.tja r of water with a thermometer, so that the water may | 
be kept at the required temperature. To a curved glaf 
tnbe projecting through the stopper of Tin! No. 2 is at- I 
tached a rubber tube, about two feet long on the distal ' 
end of which is a nozzle for introducing well into the' ^ 
rectnm. Into this rubber tube, about eight inches from 
the nozzle, is inaerted a short glass tube from which the i 
apparatus can be easily detached when the vapor is not 
needed. The glass also enables one to discover when- ] 
fluid ether is driven through it. Through the cork 
stopper of Vial No. 3 a second glass tube is passed, 
which tnbe veceives the rubber from Vial No. I, through ] 
which etlier is fed as required from the reservoir. 

When a sufficient quantity of vajiorized etiier has H 
passed into the rectum, the tube is slipped off from its ' 
glass attacliment near the anus and left in sitn. 

The connection can be rapidly reestablished v 
vapor is needed. This tube icft in the rectum has also- 
the advantages of affording a ready escape For any ex- 
cess of ether vapor which may have been driven im, or 
forgnsses generated in the bowels. 

The following is Dr. Ludlow's report, who hiid sole 
charge of the adininislratiou of the ether. 

"May 7tli, at 2:80 p. m., patent was etlJUiiKed i)or loetinii, half J 
an ounce of brandy having been given pruvlouBly, At the be- [ 
Kinuing, pulGe 104. One and a half DiincvH of utlierwaH then I 
forced into tli« vapjiiier. Witliin oiie-liBlf ii minute lie taated 
the etiier in his mouth, and was at once siiizud with a desire bi I 
evacunto the coutcntH of his UowuIk, although two euemsta 
had been given hlin in the nioniing. lu live minutes the didh- | 
cles of his arms were relnxsd and Iho ounjunutiva hut slfg^htlf- 1 

• Medical NewH, Pliila., J^n, 17, 1B8B, i>age 303. 
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eensitivo. After another minute he opened hie eyee, spoke, and 
tui-ned over on the table. Auotber OQDce of ether was then 
forced over into the vaporizer. The ether cone was then passed 
over hia face. Ho struggled for a short time, but was com- 
pletely auieBthelized in eleven minutes, from the commence- 
ment, when the cone was removed. Ettior was adminietend 
per rectum for fifteen minut«B, vhtm the tube was diBJointed. 
This naB followed b; a discharge of ether and foul smelling gia 
through the tube. After this, the tubes were connected for one 
or two minutes at a time; making the total time of actnal 
etherization thirty minutes. The last charge of etber vipOT 
was given one hour and thirty-two minutes from the start, but 
the operation was not complete for thirty minutes more. At 
the end of two hours and ten minutes, the conjunctiva became 
sensitive and the arms conimeiiced to Btiifen. Pulse 120. and 
fairly stron);. Amount of ether used, three and a half ounew. 
" For the neooiid operation done August 37, 1884, the etiwr 
cone was applied over the face until he came perfectly uiuleril* 
inHuence, when it was removed. The tulne was tlien intrndund 
into the l>owel: and rectal etherization wuii employed thriHieh- 
out the time of the operation. The apparatus used at the New 
York Hospital was extemporized from the materials at liand, 
and was by no means as complete as the one described aU»«. 
It answered the puriiose, however. Patient was anmathe^ixd 
in one hour and a lialf : only three ounces of etiier were used, 
aud this only for a few minutes at a time, connecting the apii*- 
patus only when the elTect of the aniesthetic seemed to be pw 
ing off." 

IllK OLD AN,E8THKTICS. 

Having givi-n in our general resume a very favoraUe 
D|>iniun of uova nnd itfl piiL'pii rati one, ns well as tbe ne« 
Lucnl aniCBtlietic, tlie hyil roe hlo rate of c-ocniiie, 1 tniint 
now state wherein the new agent Las failed to |ierforu 
all tliat was e-\[iected of it. 

First, tile local nniustlietic u|mD tliv skin or oa atif 
iwrt of tbo body covered ]>v skiu as on ttiinors, or od 
tlie car where there has been no ftorfo rati mis or abrasion 
ortheakin or niembrana tynijtani so as t<» e-xpuae llie 
iniieons membrane. 

Scuonil.iiigynteuotugy. In thisdepartnietu it hasliui 
as yt:t had a very tiini ted ^iiicciiariii application, nml has 
iu several iiiBtatiucs failed lo pruduev stidicieiit rtwp 
aeated local un»^lbesi«, <!xce|tt by liypodcraiiu injeolion. 
AVen wlivu Ibis is employe*) tlie area iRi|>rcsBed ^b 
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been very limited unless more tlian one injection 
ployed. 

In ophthalmology, dilatation of the pnpil 
was not produced when desired in every patient; it can- 
not take the place of atropia or eserine in examinations 
of tlie eyes to correct abnormal conditions, fitting of 

In deep-seated operations on the eye it has not been 
in all cases as satisfactory as the bromide of ethyl, or 
Squibb's ether. The hypodermic injection of the orbital 
tissue has been at times attended with abscesses and 
other disastrous consequences, and even in cataract 
operations it. hinders the expulsion of the lens. 

In the excitement over the new local anFesthesia we 
must not forget our old and well-tried friends, nitrous 
oxide jifia for dental operations, bromide of ethyl for all 
operationsof minor surgery in the office, and (Squibb's) 
ether for prolonged operations. 

In a few rare operations the vapor of ether per rectam 
may be employed with advantage, as in cases of exci- 
sion of the superior maxilla {Medical News, January 10, 
1885). Dr. George A. Peters, of New York, found that 
the administration of the ether by the rectum in two 
operations on the superior maxilla, performed upon a 
single patient, was eminently satisfactory. The patient 
was profoundly ansesthetized, and the antesthesia con- 
tinued for some time, hut he came out from under the 
influence of ether with less sul»sequent annoyance then 
usually follows the administration of this aneesthetic. 
Dr. L. A. Stimson devised an instrument for this opera- 
tion, consisting of a tube about the size of a No. 40 
urethral iratheter, surrounded at one end with a large 
sponge with a rubber coating, which when passed into 
the pharynx prevents the flow of blood in that direction 
while the patient breathes through the tube. With lit- 
tle children chloroform can be employed with compara- 
tive safety. 

Chloroform lias been found the best anaesthetic 
the army and navy during war, and to insure a quiebi 
sleep in very severe and protracted operations, the 
ditlon before inhalation of a hypodermic injection 
morphia from J to i of a grain. 
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There is no aiifestUetic for capitnl operntions that csn 
take the plnce of chloroform (liivinp the intense heal of 
the aiimnier in our-far South or in India. 

Chloroform should rever be used in the North, ex- 
cept in rare cases, even in England the iDdiscriminate 
use of it is giving place to pure ether or tlie A. E. 0. 
mixture, which is composed of one part by meneiire of 
absolute alcohol to two parts by mpasure of chloruform 
and three of ether "Sfjuibb's." The mixture should be 
prepared with care, and never in* too large qiiantit}' 
and kept from the light (in a bottle with a glass stopper 
ill a tin case). 

When this mixture is used, it mnst be always well- 
shaken, for if the ether or alcohol contains water there 
is not a chemical but a mechanical mixturef and the 
chloroform sinks to the bottom of the vessel, and the 
patient receives nothing but pure chloroform during the 
last part of tlie operation. This mixture has proven 
safer than chloroform, but not as rapid in the produe- 
tion of insensibility, and can like ether be employed in s 
simple paper cone with a napkin in the inside. Another 
mixture which has been found safe is that of nitrous 
oxide gas and ether given together, but it requires to bs 
made fresh, and another objection is the cost of a bulky 
and expensive apparatus. 

But with all these aniestbetics, precautions are neces- 
sary to be observed in their administration. 

First. A very light meal should be taken before their 
use, as a biscuit or a cup of milk with a small piece of 
stale bread, several hours before. The pulse, heart, and 
secretions from the kidneys should always be examined 
before the operations. 

Second. All tight-fitting garments or artificial teetb 
must be removed. 

Third. Never give chloroform iu any other position 
than that of the recumbent one, and drop it on a Bat 
surface with abundance of air. 

Fourth. With ether and bromide of ethyl the anies- 

* Bee Manual of Anesthetics, Tumbull. 

A Op. oit. Experlmenta in mixing tbeae >2enta. 
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thetic has to be crowded on the patient, with very little 
mixture of air, but never use more than is necessary to 
produce anaesthesia. 

Fifth. Notice the pulse and respiration and for a 
more full account of all the means used in the adminis- 
tration of the anaesthetics and remedies employed in 
case of fatal narcosis, cardiac depression, or congested 
lung, see Anaesthetic Manual. 
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A NEW SERIES OF COMPENDS FOR STUDENTS 
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Preparing for Examinations. 
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Based on the most popular text-books, and on the lec- 
tures of prominent professors, they form a most complete 
set of manuals, containing information nowhere else 
collected in such a condensed, practical shape. The 
authors have had large experience as quiz- masters and 
attaches of colleges, with exceptional opportunities for 
noting the most recent advances and methods. The 
arrangement of the subjects, illustrations, types, etc., are 
all of the most improved form, and the size of the books 
is such that they may be easily carried in the pocket. 

No. 1. ANATOMY. (Ulustrated.) 

THIRD REVISED EDITION. 
A Compend of Human Anatomy. By Samuel O. L. 
Potter, m.a., m.d., U. S. Army. With 63 Illustrations. 

'* The work is reliable and complete, and just what the student 
needs in reviewing the subject for his examinations." — The PhyH" 
dan and Surgeon's Investigator ^ Buffalo, N. Y. 

** To those desirine to post themselves hurriedly for examination, 
this little book wfllbe useful in refreshing the memory." — Nem 
Orleans Medical and Surgical youmal. 

'* The arrangement is well calculated to £iicilitate accurate memo- 
rizing, and the illustrations are clear and good." — North Carolina 
Medical jfoumal. 

Nos. 2 and 3. PRACTICE. 

A Compend of the Practice of Medicine, especially 
adapted to the use of Students. By Dan*l E. Hughes, 
M.D., Demonstrator of Clinical Medicine in Jefferson 
Medical College, Philadelphia. In two parts. 
Part I. — Continued, Eruptive, and Periodical Fevers, 
Diseases of the Stomach, Intestines, Peritoneum, Biliary 
Passages, Liver, Kidneys, etc., and General Diseases, etc. 
Part II. — Diseases of the Respiratory System, Circu- 
latory System, and Nervous System; Diseases of the 
Blood, etc. 

*^* These little books can be regarded as a full set of 
notes upon the Practice of Medicine, containing the 
Price of each Book, Cloth, $1.00. Interleaveil for Notes. $1.26. 
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r fesBois Flint, Da Costa, Reynolds, Baktholow, 
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A Cotnpend of Human Physiology, adapted to the use 
of Students. By ALBERT P. Beubaker, M.O., De- 
monstrator of Physiology in Jefferson Medical College, 
Philadelphia. Second Ed. Enlarged and Revised. 

for Ui Crmfnd ijf Fkftiotm. He haa arranged the fundaoiBnul 
and practi^ princlplei of die science In a peculiarly Inviting and 
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No. a. OBSTETKLOS. Second Ed. 

A CoQipend of Obstetrics. For Physicians and Students. 
By Henry G. Landis, m.o.. Professor of Obstetrics 
and Diseases of Women, in Starling Medical College, 
Columbus. With Index and zz Illustrations. 
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I have been teaching in this department for many years, and am 
free to say that this will be the best assistant I ever had. It is ac- 
curate and coniprehensive, but brief and pointed." — Prof. P. D. 
Yostt St. Louis. 

No. 6. MATERIA MEDIOA. Revised Ed. 

A Q)mpend on Materia Medica and Therapeutics, with 
especial reference to the Physiological Actions of 
Drugs. For the use of Medical, Dental, and Pharma- 
ceutical Students and Practitionere. Based on the New 
Revision (Sixth) of the U. S. Pharmacopoeia, and in- 
cluding many unofficinal remedies. By Samuel O. 
L. Potter, M.A., M.D., U. S. Army. 

** I have examined the little volume carefully, and find it just 
such a book as I reouire in my private Quiz, ana shall certainly re- 
commend it to my classes. Your Compends are all popular here in 
Washington." — John E. Brackett^ M.D., Professor of Materia 
Medica and Therapeutics , Howard Medical College ^ Washington. 

" Part of a series of small but valuable text-books. ... While 
the work is, owing to its therapeutic contents, more useful to the 
medical student, the pharmaceutical student may derive much use- 
ful information from it." — N. Y. Phartnaceutical Record. 

No. 7. CHEMISTRY. Revised Bd. 

A Compend of Chemistry. By G. MASON Ward, m.d.. 
Demonstrator of Chemistry in Jefferson Medical Col- 
lege, Philadelphia. Including Table of Elements and 
various Analytical Tables. 
" Brief, but excellent. ... It will doubtless prove an admirable 

aid to the student, by fixing these facts in his memory. It is worthy 

the study of both medical and pharmaceutical students in ih\& 

branch.' — Phartnaceutical Record, New York. 

No. 8. VISCERAL ANATOMY. 

A Compend of Visceral Anatotny. By Samuel O. L. 
Potter, m.a., m.d., U. S. Army. With 40 Illustrations. 

%* This is the only Compend that contains full descriptions of the 
viscera, and will, together with No. i of this series, form the only 
complete Compend of Anatomy published. 

No. 9. SURG-BRY. Second Edition. 

A Compend of Surgery; including Fractures, Wounds, 
Dislocations, Sprains, Amputations and other opera- 
tions. Inflammation, Suppuration, Ulcers, Syphilis, 
Tumors, Shock, etc. Diseases of the Spine, Ear, Eye, 
Bladder, Testicles, Anus, and other Surgical Diseases. 
By Orville Horwitz, a.m., m.d., wi3i 62 Illustra- 
tions. Second Edition. Enlarged and Revised. 

Price of Each Book, Cioth, $1.00. Interleaved for Notes, $1.25. 



THE TQUIZ-COMPENDS?. 



No. 10. ORGhANIO OHEMTSTRY. 

JUST PUBLISHED. 
A Compend of Organic Chemistry, including Medical 
Chemistry, Urine Analysis, and the Analysis of Water 
and Food, etc. By Henry Leffmann, m.d., Pro- 
fessor of Clinical Chemistry and Hygiene in the Phila- 
delphia Polyclinic; Professor of Chemistry, Penn- 
sylvania College of Dental Surgery ; Member of the 
N. Y. Medico-Legal Society. Cloth. $i.oo. 

Interleaved, for the addition of Notes, 1^1.25. 

Nature of Organic Bodies. Transformations under various con- 
ditions. Organic Synthesis. Homologous and Isomeric Bodies. 
Empirical and Rational formulae. Classification of Organic Bodies. 
Hydrocarbon. Derivatives of Hydrocarbons, Alcohols and Ethers. 
Benzenes and Turpenes. Fat Acids, Oils and Fats, Sugars, Gluco- 
sides. Cyanogen Compounds, Amines and Amides. Alkaloids. 
Ptomaines. Animal Chemistry. Nutrition and Assimilation. 
Food, Water and Air. Urinary Analysis. Index. 

The Essentials of Pathology. 

BY D. TOD GILLIAM, M.D., 
Professor of Physiology in Starling Medical College, Columbus, O. 

With 47 Illustrations. 12mo. Cloth. Price $2.00. 

*»* The object of this book is to unfold to the beginner the funda- 
mentals of pathology in a plain, practical wa^, and by bringing them 
within easy comprehension to increase his interest in the study of 



the subject. Though it will not altogether supplant larger works, 
it will be found to impart clear-cut conceptions of the generally 
accepted doctrines of the day, and to prevent confusion in the mind 
of the student. 

A POCKET-BOOK OF 

PHYSICAL DIAGNOSIS 

OF THE 

Diseases of the Heart and Lungs. 

A MANUAL FOR STUDENTS AND PHYSICIANS. 

BY DR. EDWARD T. BRUEN, 

Demonstrator of Clinical Medicine in the University of Pennsyl- 
vania, Assistant Physician to the University J/os/ttal, etc. 

Second Edition, Revised. With new Illustrations. 12mo. $1.50 

*** The subject is treated in a plain, practical manner, avoiding 
questions of historical or theoretical interest, and without laying 
special claim to originality of matter, the author has made a book 
that presents the somewhat difficult points of Physical Diagnosis 
clearly and distinctly. 



STUDENTS' MANUALS. 



GOODHART AND STARR ON DISEASES 
OF CHILDREN. A Practical Guide for Students. 
Demi-Octavo. Cloth, 1^3. cx); Leather, ^4.00. 

LANDOIS' MANUAL OF PHYSIOLOGY. 

With Special Reference to Practical Medicine. Vol. 
I, with 176 Illustrations. 8vo. Cloth, $4.50. 

Vol. II. Nearly Ready. 

TYSON, ON THE URINE. A Practical Guide to 
the Examination of Urine. For Physicians and Stu- 
dents. By James Tyson, m.d.. Professor of Path- 
ology and Morbid Anatomy, University of Pennsylva- 
nia. With Colored Plates and Wood Engravings. 
Fourth Edition. i2mo, cloth, ;$i.50 

HEATH'S MINOR SURGERY. A Manual of 
Minor Surgery and Bandaging. By Christopher 
Heath, m.d., Surgeon to University College Hospital, 
London. 6th Edition. 115 111. i2mo, cloth, ;$2.oo 

MACNAMARA, ON THE EYE. A Manual for 
Students and Physicians. 4 Colored Plates and 65 
Wood Engravings. Demi 8vo. Cloth, %^.qo. 

DULLES' ACCIDENTS AND EMERGEN- 
CIES. What To Do First in Accidents and Emer- 
gencies. A Manual Explaining the Treatment of 
Surgical and other Accidents, Poisoning, etc. By 
Charles W. Dulles, m.d.. Surgeon Out-door De- 
partment, Presbyterian Hospital, Philadelphia. Col- 
ored Plate and other Illustrations. 32mo, cloth, .75 

BEALE, ON SLIGHT AILMENTS. Their Na- 
ture and Treatment. By Lionel S. Beale, m.d., 
F.R.s. Second Edition. Revised, Enlarged and Illus- 
trated. 283 pages. 8vo. 

Paper covers, 75 cents; cloth, ^1.25 

ALLINGHAM, ON THE RECTUM. Fistulae, 
Hemorrhoids, Painful Ulcer, Stricture, Prolapsus, and 
other Diseases of the Rectum ; Their Diagnosis and 
Treatment. By Wm. Allingham, m.d. Fourth Re- 
vised and Enlarged Edition. Illustrated. 8vo. 

Paper covers, 75 cents; cloth, %\.2.^ 



STUDENTS' MANUALS AND 



MARSHALL AND SMITH, ON THE URINE. 

The Chemical Analysis of the Urine. By JoHK Mar. 
SHALt, M.D., Chemical Laboratory, University of Penn. 
sylvania, and Pkof. E. F. Smith. Illus. Cloth, (i.oo 

MEARS' PRACTICAL SURGERY. Surgical 
Dressings, Bandaging, Ligation, Amputation, etc. By 
J. EwiNG Mears, M.D., Demonslrator of Surgery in 
Jefferson Med. College. 227 Illus. 2d Ed. In Press. 

KIRKE'S PHYSIOLOGY. A Handbook for Stn- 
deiitti. Eieventli Edition, 1SS4. 466 Illustrations. 
Demi 8vo. Cloth, tS-OQ 

TYSON. ON THE CELL DOCTRINE; its His- 
tory and Present Stale. By PnoF. jAMES TVSON, M.l>. 
Second Edition. Illustrated. izmo, cloth, {2.00 

MEADOWS' MIDWIFERY, A Manual for Stu- 
dents. By Alfrkd Meadows, m.d. From Fourth 
London Edition. 145 Illustrations. 8vo, cloth, fz.oo 

WYTHE'S DOSE AND SYMPTOM BOOK. 
Containing ihe Doses and Uses of all the principal 
Articles of the ilateria Medica, etc. Eleventh Edi- 
tion. 32mo, cloth, Iti.oai pocket-book style, Iti.25 

PHYSICIAN'S PRESCRIPTION BOOK. Con- 
taining Lists of Terms, Phrases, Contractions and 
Abbreviations used in Prescriptions, Explanatory Notes, 
Grammatical Construction of Prescriptions, etc., etc. 
By PROK. Jonathan Pereira, m.d. Sixteenth Edi. 
tion. 32mo, cloth, fi.oo; pocket-book style, {1.25 

POCKET LEXICONS. 

CLEAVELAND'S POCKET MEDICAL LEXI- 
CON. A Medical Lexicon, containing correct Pro. 
nonciation and Definition of Terms used in Medi- 
cine and the Collateral Sciences. Thirtieth Edition. 
Very small pocket siie. Red Edges. 

Ooth, 75 cents; pocket-book style, Ji.oo 

LONQLEY'S POCKET DICTIONARY. The 
Student's Medical Lexicon, giving Definition and Pro- 
nunciation of all Terms used in Medicine, with an 
Appendix giving Poisons and Their Antidotes, Abbre- 
viations used in Prescriptions, Metric Scale of Doses, 
etc. 24mo, doth, fi.oo; pocket-book style, f 1.25 



ROBERTS' PRACTICE. 

Fifth Edition. 

Recommended as a Text-book at University of Pennsylvania^ 

Lon^ Island College Hospital^ Yale and Harvard ColUges, 

Buhop*s College t Montreal, University «(f Michigan, and 

over twenty other Medical Schools. 

A HANDBOOK OF THE THEORY AND PRACTICE OF 
MEDICINE. By Frederick T. Roberts, m.d., m.r.c.p.. 
Professor of Clinical Medicine and Therapeutics in University 
College Hospital, London. Fifth Edition. Octavo. 

CliOTH, $5.00; IjEATHEB, $6.00. 

*«* This new edition has been subjected to a careful revision. 
Many chapters have been rewritten. Important additions have been 
made throughout, and new illustrations introduced. 

"A clear, yet concise, scientific and practical work. It is a capi- 
tal compendium of the classified knowledge of the subject." — Pro/, 
y. Adams Allen, Rush Medical College, Chicago. 

" I have become thoroughly convinced of its great value, and 
have cordially recommended it to my class in Yale College." — 
Prof. David P. Smith. 

" I have examined it with some care, and think it a good book, 
and shall take pleasure in mentioning it among the works which 
may properly be put in the hands of students." — A. B. Palmer, 
Prof, of the Practice of Medicine, University of Michigan. 

" It is unsurpassed by any work that has fallen into our hands, 
as a compendium for students preparing for examination. It is 
thoroughly practical, and fiiUy up to the times." — The Clinic. 

By Same Author. 

A NEW COMPEND FOR STUDENTS. 

606E6TS' NOTES 0NMATE6IAHEDIGA 

AND PHARMACY. 

Just Ready. z2mo. Cloth. Price $2.00. 

BIDDLE'S MATERIA MEDICA. 

Ninth Revised Edition. 

Recommended as a Text-book at Yale College, University 0/ 

Michigan, College of Physicians and Surgeons, Baltimore, 

Baltimore Medical College, Louisville Medical College, 

and a number of other Colleges throughout the 17. S. 

BIDDLE'S MATERIA MEDICA. For the Use of Students and 
Physicians. By the late Prof. John B. Biddle, m.d.. Profes- 
sor of Materia Medica in Jefferson Medical College, Philadelphia. 
The Ninth Edition, thoroughly revised, and in many parts re- 
written, by his son, Clement Biddlb, m.d.. Past Assistant 
Surgeon, U. S. Navy, assisted by Henry Morris, m.d. 

CliOTH, $4.00 ; IiEATHER, $4.75. 

"I shall unhesitatingly recommend it (the 9th Ekiition) to my 
students at the Bellevue Hospital Medical College. — Prof. 
A. A. Smith, New York, yune, 1883. 

''The larger works usually recommended as text-books in our 
medical schools are too voluminous for convenient use. This work 
will be found to contain in a condensed form all that is most valuable, 
and will supply students with a reliable guide." — Chicago Med. yi. 

*«* This Ninth Edition contains all the additions and changes in 
the U. S. Pharmacopoeia, Sixth Revision. 



STANDARD TEXT-BOOKS. 
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HOLDEN'S OSTEOLOGY. , , 

Colored DcHnuUons of the Atuchmcnu of the Muscls. Sijith 

Edition. 61 liihngrapliic Plaicj mid many Wood Engraving. 

RoyaJBvD, clnlh,(6.oo 

HEADLAND, THE ACTION OF MEDICINE in the Sysi™. 
Ninth Amtricao F,ditioi>. Svo, cloth, (i.oo 

MANN'S PSYCHOLOGICAL MEDICINE and Allied Ner- 
vous DUeu<:9 : including the Mcdlt^-Leg»l Ajpccti of Insanity. 
With Illustrations. Svo. cloth. (s-Oo : leather, fS.oo. 

HEIGS AND PEPPER ON CHILDREN. A Practical Trea- 
tise on Diseases of Children, Seventh Edition, Reviled. 

Bvo, cloth, «6.oo ; leather, I7.00 

PARKES' PRACTICAL HYGIENE. Slilh Revised and En- 

RIGBY'S OBSTETRIC MEMORANDA. jimo, cloth, .50 
SANDERSON ft FOSTER'S PHYSIOLOOICAL LABOR- 
ATORY. AHundbookrorlhcLsboraloiy. Over 350 lUuslra- 

WILSON'3 HUMAN ANATOMY." deneS' ^d Specij! 

Tenth Edition. 16 Colored Plates and 43,llluslialions. »«.oo 
WYTHE-S MICROSCOPIST. A Manual of Microscopy and 

Compcnd or the Microscopic Sciences, Fourth Edition, aji 

Illustrations. Bvo, doth, I3.00: leather, (4.00 

ACTON, ON THE REPRODUCTIVE ORGANS. Their 

Functions, Disorders and Treatment. 6lh Edition. Cloth, (I.™ 
FOTHERGILL, ON THE HEART. Its D[iea.iM and their 

BARLEY ON THE LIVER. Diagnosis add Treuneot. Col- 



HOIiDBN'S ANATOMY. 



A MANUAL OF THE DISSECTION 

OP THE HtJMAN BODT. 



Hoipital, FifUi Editions edited fay Joxt 

piuf; Meiii^"rorthe''Bo^ crfE^Xmir 
nons of England; with 308 fine Wa 
886 page.. aoLli,Js.o=; Leather, »6.0. 
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REESE'S 
MEDICAL JURISPRUDENCE 

AND TOXICOLOGY. 

A Text-book of Medical Jurisprudence and ToxicoU>gy. By 
OHN J. Rbbsb, m. d., Professor of Medical Jurisprudence and 
^'oxicoloey in the Medical and Law Departments of tne University 
of Pennsylvania ; Vice-President of the Medical Jurisprudence So- 
ciety of Philadelphia ; Physician to St. Joseph's Hospital ; Corres- 
ponding Member of the New York Medico-legal Society. One 
Volume. Demi Octavo. 606 pages. Cloth, $4.00 ; Leather, $5.00. 

" Professor Rbbsb is so well known as a skilled medical jurist 
that his authorship of any work virtually guarantees the thorough- 
ness and practical character of the latter. And such is the case in 
the book before us. * ♦ * * We might call these the 
essentials for the study of medical jurisprudence. The subject 
is skeletonized, condensed, and made thoroughly up to the wants of 
the- general medical practitioner, and the requirements of prose- 
cuting and defending attorneys. If any section deserves more dis- 
tinction than any other, as to intrinsic excellence, it is that on toxi- 
cology. This part of the book comprises the best outline of the 
subject in a given space that can be found anywhere. As a whole, 
the work is everything it promises and more, and considering its 
size,<:ondensation, and practical character, it is by far the most 
useful one for ready reference that we have met with. It is well 
printed and neatly bound. — N. Y. Medical Record ^ Sept. 13th , 18&4. 



RICHTER'S CHEMISTRY, 

A TEXT-BOOK of INORGANIC CHEMISTRY for STUDENTS. 

By PROP. VICTOR von RICHTER, 

University 0/ Breslau, 

AuTHORizBD Translation from thb Third Gbrman Edition, 

By EDGAR P. SMITH, M.A., Ph.D., 

Professor 0/ Chemistry in Wittenberg College ^ S^ringfieldyOhio : 

formerly in the Laboratories of the University of Pennsyl- 

7>ania: Member of the Chemical Society of Berlin. 

12mo. 89 Wood-cuts and Col. Lithographic Plate of Spoctra. $2.00 

In the chemical text-books of the present day, one of the striking 
features and difficulties we have to contend with is the separate 
presentation of the theories and facts of the science. These are 
usually taught apart, as if entirely independent of each other, and 
those experienced in teaching the subject know only too well the 
trouble encountered in attemoting to get the student properly in- 
terested in the science and in bringing him to a clear comprehension 
of the same. In this work of Prof, von Richtbr, whicn has been 
received abroad with such hearty welcome, two editions having 
been rapidly disposed of, theory and fact are brought close together, 
and their intimate relation clearly shown. From careful observa- 
tion of experiments and their results, the student is led to a correct 
understanding of the interesting principles of chemistry. 

In preparation ** ORGANIC CHEMISTRY," By the sane 

author and translator. 



YEO'S PHYSIOLOGY. 

A MANUAL FOR STUDENTS. JUST READY. 

300 CAREFULLY PRINTED ILLUSTRATIONS. 

. FULL GLOSSARY AND INDEX. 

By Gerald F. Yeo, m.d., f.r.c.s., Professor of Physi- 
ology in King's College, London. Small Octavo. 750 
pages. Over 3CX) carefully printed Illustrations. 

PRICE, CLOTH, $4.00; LEATHER, $5.00. 

'* By his excellent manual, Prof. Yeo has supplied a want which 
must nave been felt by every teacher of physiology. * * * ♦ 
In conclusion, we heartily congratulate Prof. Yeo on his work, 
which we can recommend to all those who wish to find within a 
moderate compass a reliable and pleasantly written exposition ot 
all the essentisu facts of physiology as the science now stands.*' — 
■ The Dublin yournal of Med. Science. 

" The work will take a high rank among the smaller text-books 
of Physiology." — Prof. H. P. Bowditch^ Harvard Med. School^ 
Boston. 

" The brief examination I have given it was so favorable that I 
placed it in the list of text-books recommended in the circular of 
the University Medical College." — Prof. Lewis A. Stimpsont 
M. D.,37 East 33d Street f New York. 

** For students' use it is one of the very best text-books in Physi- 
ology."— Pr^ L. B. How, Dartmouth Med. College, Hanover, 
N.H 

RINDFLEISCH. 

THE ELEMENTS OF PATHOLOGY. 

TRANSLATED BY WM. H. MERCUR, M.D. 

REVISED AND EDITED BY PROP. JAS. TYSON, 

Of the University 0/ Pennsylvania. 

263 PAGES. CLOTH. PRICE $2.00. 

*^* It is the object of Prof. Rindfleisch to present in 
this volume of moderate size the fundamental principles 
of Pathology A large number of the general processes 
which underlie disease, a knowledge of which is essen- 
tial to the practical physician, are plainly presented. 
They include, among others, inflammation, tumor forma- 
tion, fever, derangements of nutrition, including atrophy, 
derangements of the movement of the blood, of blood 
formation and blood puriBcation, hypersesthesia, anaesthe- 
sia, convubions, paralysis, etc. The well-known reputa- 
tion of the author, his thorough familiarity with and his 
method of treating the subject, make this most recent work 
peculiarly useful to the student, as well as to the prac- 
ticing physician who wishes to brush up his pathology. 



yiui PuMuhed. 

YAH HABLIHGEH OH SKIH DISEASES. 

A Handbook of the Diseases of the Skin, their Di- 
s^[nosis and Treatment. By Arthur Van Harlingen, m.d., 
Professor of Diseases of the Skin in the Philadelphia 
Polyclinic, Consulting Physician to the Dispensary for 
Skin Diseases, etc. Illustrated by two colored litho- 
graphic plates. 

12mo. 284 PAGES. CLOTH. PRICE $1.75. 

*«*This is a complete epitome of skin diseases, arranged in al- 
phabetical order, giving the diagnosis and treatment in a concise, 
practical way. Many prescriptions are given that have never been 
published in any text-book, and an article incorporated on Diet. 
The plates do not represent one or two cases, but are composed of a 
number of figures, accurately colored, showing the appearance of 
various lesions, and will be found to give great aid in diagnosing. 

BTEORD, DISEASES OF WOMEN. 

NEW REVISED EDITION. 
The Pr&ctice of Medicine and Surgery, as applied to the 
Diseases of Women. By W. H. Byford, a.m., m.d., 
Professor of Gynaecology in Rush Medical College; 
of Obstetrics in the Woman's Medical* College ; Sur- 
geon to the Woman's Hospital; President of the 
American Gynaecological Society, etc. Third Edition. 
Revised and Enlarged; much of it Rewritten; with 
over 1 60 Illustrations. Octavo. 

PRICE, CLOTH, $5.00; LEATHER, $6.00. 

" "The treatise is as complete a one as the present state of our 
science will admit of being written. We commend it to the diligent 
study of every practitioner and student, as a work calculated to in- 
culcate sound principles and lead to enlightened practice " — New 
York Medical Record. 

" The author is an experienced writer, an able teacher in his de- 
partment, and has embodied in the present work the results of a 
wide field of practical observation. We have not had time to read 
its pages critically, but freely commend it to all our readers, as one 
of the most valuable practical works issued from the American 
press." — Chicago Medical Examiner. 

MACKENZIE, THE THROAT AND NOSE. 

By MoRELL Mackenzie, m.d., Senior Physician to the 
Hospital for Diseases of the Chest and Throat ; Lecturer 
on Diseases of the Throat at the London Hospital, etc. 
Vol. I. Including the Pharynx, Larynx, Trachea, 
etc. 112 Illustrations. Cloth, $^.qo ; Leather, ^^5.00 
Vol. II. Diseases of the CEsophagus, Nose and 
Naso- PHARYNX, with Formula and 93 Illustrations. 

Cloth, 1^3.00; Leather, ^.00 
The two volumes at one time. Cloth, $6.00 ; Leather, $7.50. 
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